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INTRODUCTION 
Technical improvement in American agriculture has allowed 
a decline in both the relative proportion and the absolute 
magnitude of the labor force required to produce the nation's 
food and fiber (47). Each year, more of the nation's re­
sources can be devoted to producing products other than food. 
Partly as a result of the above, income per capita or the 
average level of living has risen. In spite of its decreasing 
relative size, American agriculture has, since the 1920's, 
had the capacity to produce consistently more than was needed 
for domestic consumption. Frequently, the country has not 
strongly desired to consume as much as America's agriculture 
has produced, at least at prices acceptable to farmers. As 
a result, the prices of agricultural products have been low 
and some of the resources in agriculture have earned less 
than comparable resources in other sectors of the economy. 
Economic growth has been facilitated by agriculture's rise in 
productivity, but agricultural people from time to time have 
had a low income, in relation to that of other people (3, 14, 
38). 
Because of the above situation, Corn Belt farmers have 
been confronted with three particular problems in recent 
years. They are : l) relatively low incomes because of low 
product prices and the cost-price squeeze resulting both from 
economic growth and Imperfections, such as lack of knowledge 
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of resource alternatives and real or imagined barriers to 
movement of resources in the economy, 2) pressure for larger 
enterprises and farms due to the advance of technology and 
mechanization, and 3) development of new techniques, innova­
tions, and the population centers, which some fear may cause 
drastic increases in the sizes of steer feeding operations 
with a big decrease in numbers, plus a shifting of the steer 
feeding industry to the southwest. As a result, many have 
been concerned about possible methods of expanding their farm 
businesses. Since cattle feeding is an important income 
source of the Corn Belt, farmers have been especially inter­
ested in the profit possibilities from expanding and improving 
the cattle feeding enterprise. 
Interests are of three sorts : l) in expanding to allow 
larger volume and lower costs, 2) in adopting the methods of 
expansion which will prove most efficient for a given farm 
situation, and 3) in using the cattle feeding system or com­
bination of feeding, systems which will contribute most to net 
income and minimize variations in income. 
This thesis is directed toward answering some questions 
in the three above areas. It is concerned particularly with 
the profit potential of alternative cattle feeding technol­
ogies, with the size economies in the beef enterprise in rela­
tion to the more conventional systems, and with the over-all 
organization of farm resources in relation to cattle feeding 
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technologies. Alternative cattle feeding innovations con­
sidered include larger scale units, more mechanization, and 
combinations of different cattle feeding systems to make 
greater use of resources and minimize variation in income. 
The Nature of the Cattle Feeding Enterprise 
The cattle feeding enterprise can be expanded quite 
readily providing capital is available. The time needed to 
feed out cattle may vary from 60 days to 18 months depending 
upon the system which is adopted. Capital represents a high 
proportion of total resources used in cattle feeding, and 
variation in income is relatively large from year to year. 
It is possible to feed cattle with no equipment other than a 
scoop, basket, and manger of some type, all of which are found 
on most farms, or alternatively with an elaborate mechanical 
system which minimizes use of labor. However, the mechanical 
system greatly increases capital investment and must be spread 
over enough volume to make efficient use of equipment. The 
largest capital item in the feeder cattle enterprise is the 
purchase of feeder calves. The amount depends on the kind and 
age of cattle purchased. A small variation in the price of 
feeding cattle causes a large change in the net revenue per 
steer. Hence, loss and low returns may appear often. 
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Fitting Cattle Feeding to the F arm Situation 
The choice of a cattle feeding system should depend not 
alone on evaluating these considerations to determine the 
method which gives the least cost or highest return per unit 
for the enterprise. If cattle feeding is to be part of a 
farm organization with main emphasis on corn production, the 
choice cannot be made apart from the best use of the resources 
on the entire farm. The entire cattle feeding enterprise must 
be organized and operated in such a manner that will supple­
ment, and not conflict with, the efficient operation of the 
other farm enterprises. The principles of good farm manage­
ment dictate that each enterprise must be considered, not 
from the standpoint of its own perfection and isolated func­
tioning, but from the standpoint of its contribution to net 
income of the farm ss a whole as the enterprise operates 
under the influence of the other necessary enterprises. 
No one system is best in all cases. Variation in quan­
tities and qualities of physical resources available, in man­
agerial ability of the operator, and in other production 
alternatives available effect the most profitable system. 
In addition, some operators may prefer to give up some profit 
in favor of more stability or less strenuous labor. Here, 
specification of the proportion and amount of various re­
sources needed for the many methods of production and within 
a wide range in volume will provide needed information to the 
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manager. In addition, a number of typical farm situations 
can be described within a given area. Optimum plans under 
these conditions provide benchmarks which apply over a deter­
minable range of conditions. These plans can be used to guide 
suggestions for profit increasing adjustments in individual 
farm situations. Finally, the degree of variation in returns 
from various enterprises can be determined from historical 
data. The variance along with the correlation of variation 
between data may be used to specify the combinations of enter­
prises which would have minimum variation in income in the 
historical period. Thus, they may be an aid to selecting 
combinations of enterprises which will minimize variance of 
income in the future. 
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OBJECTIVES 
This study is directed toward: l) specifying input 
curves for cattle feeding under different methods of operation 
and over a range in size of drove where cost curves are a 
function of numbers of feeders rather than a function of 
output, and 2) developing some benchmarks for farms in north 
central Iowa and similar regions considering expanded cattle 
feeding enterprises. 
The over-all purpose is to examine the kinds of steer 
feeding systems that will contribute most to net income and 
stability of net income on farms in the Clarion-Webster soil 
area of Iowa when well managed with various amounts of avail­
able capital. Specific objectives are: 
1. To determine the nature of cost economies associated 
with various feeding techniques and equipment tech­
niques as scale changes. 
2. To estimate cost functions in terms of resource inputs 
which specify the size of feeding unit which will 
attain minimum per unit production costs with each of 
the various sets of equipment. Also of interest is 
the determination of the size of feeding operation 
which achieves the majority of the cost economies, 
i.e., at what size cattle feeding operation will 
further expansion in size of operation produce only 
insignificant cost economies. 
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3. To provide the above cost information for study of 
operations under various marketing conditions, cap­
ital conditions, labor situations, etc. 
4. To determine whether and by how much Income might be 
increased by use of the more intensive cattle feeding 
systems. 
5. To determine whether a combination of systems (dif­
ferent ages, qualities, times of purchase of feeding 
cattle, and lengths of, feeding period) would add more 
to net income than concentrating on one system. 
6. To determine the effect on the cropping plans when a 
farmer who has the available capital and managerial 
ability sets up and operates a large cattle feeding 
system. 
7. To describe the "degree of risk and uncertainty11 which 
exists for different cattle feeding enterprises as a 
result of price variability. 
8• To study the nature of choice possibilities open to 
cattle feeders for selection between money income and 
inco me v arl abi 11 ty . 
9. To determine the combinations of cattle feeding enter­
prises which minimize that part of income variability 
due to price variability. 
10. To indicate some combinations of systems which have 
minimum income variability due to price. 
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The proccàurs will include s. compliat ion of co st data, 
a study of input-output relationships, and an estimation of 
relative returns over time. The method used will include 
construction of cost curves, a linear programming technique, 
and a correlation analysis of time series data on income from 
various steer feeding systems. 
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PROCEDURE 
In the following sections this analysis will be divided 
into Parts I, II and III. Part I will be an estimation of the 
total and per unit cost curves and the nature and relationship 
of their various components for various methods of steer feed­
ing in various size droves. Part II will be an examination 
of the alternative cattle feeding enterprises in relation to 
profitable over-all farm resource use. Part III will be an 
analysis of variability of net revenue in cattle feeding enter­
prises as a result of price variation. 
A synthetic means of assembling input-output information 
is used throughout this study. The synthesis developed here 
is based on data from results of research studies, farm sur­
veys, and on-farm visits with a number of farm operators. 
Results of research studies, surveys, etc. are used to deter­
mine such items as the operations performed and the time re­
quired to perform various operations for the different cattle 
feeding systems. Engineering studies and experiences of 
animal husbandry specialists are used for items, such as 
physical standards of performance of various types and sizes 
of equipment, feed requirements of livestock, feedlot capacity 
etc. All input-output data in this study is based on the 
cattle feeding enterprise as a part of a farm business in the 
Clarion-Webster area in Iowa. More details on the procedure 
of obtaining input-output information will be presented in 
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later sections. 
In the first part of the analysis, total and per unit 
cost curves are determined for four methods of feeding. Each 
method of steer feeding is designed to require a slightly 
different ratio of capital to labor. All feeding methods 
considered assume identical hay feeding methods and identical 
rations. To facilitate analysis, inputs are divided into l) 
labor Inputs, 2) investment inputs other than cost of feed and 
feeder, and 3) operating costs. Operating costs include all 
costs other than feeder calf, feed, labor, and interest on 
investment. They include depreciation, repair, insurance, 
fencing, gas, oil, and livestock expenses. Livestock expenses 
cover transportation, medical cost, veterinary expense, death 
loss, and purchasing costs. The cost of the feeder was not 
included because this is assumed to be constant for all 
methods of feeding and sizes of operation. The range in size 
of operation is from one to 2,000 head of steers. 
The cost data is presented in table form, plotted to show 
shape of curves, and in algebraic equations fitted to the data 
by the least squares method. Labor input, investment cost, 
and operating costs are presented separately, then they are 
combined to give total non-feed cost curves when labor is 
priced at SI and again when labor is priced at §2.50. Here, 
once more, data is presented in tabular form, graphically, 
and algebraically for each of the four methods. The use of 
two wage levels allows the effect of different wage levels on 
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the most profitable size of drove end method of operation to 
be Investigated. 
The second part of the analysis is designed to show the 
size and the kind of cattle feeding enterprises which will 
contribute most to net farm income on a given farm when dif­
ferent amounts of capital are available. A modification of 
the simplex method of linear programming, which allows capital 
resource to vary, was used to specify the most profitable size 
and combination of eleven different cattle feeding systems 
for a 3c0-acre farm in north central Iowa. Optimum farm plans 
are developed which may be used as guidelines by farmers plan­
ning a cattle feeding program or improving the present cattle 
feeding program. 
The third part of the study carries the analysis one step 
further to study the variance in income from cattle feeding 
and how variance may be minimized. The net revenue for each 
year from 1950 to 1960 is calculated for the eleven cattle 
feeding systems which are described in Pert II using historic 
prices for cattle and corn and using estimates of the amount 
of corn equivalent which would be needed for each system. 
Ket revenue is merely the total revenue per steer minus the 
cost of steer and cost of corn equivalent. From this sample 
the first difference of the square, the root mean square, and 
the coefficient of variation may be calculated. Thus, the 
enterprise which was most stable over the period 19 50-1960 may 
12 
be selected, giving the farmer some indice tior. of relative 
stability of various cattle feeding systems which may be 
expected in the future. The correlation of returns from the 
different cattle feeding enterprises over time is computed, 
showing the effect of combinations of enterprises on stability 
of income. 
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PART I: TOTAL AND PER UNIT COST CURVES AKD 
CGi-iFG NEK T RELATI OK SHIP 
Source of Data 
The various per unit cost curves ere synthesized by 
budgeting total costs of various size droves for each method 
of feeding and dividing by the number of steers. Total costs 
include capital investment costs, annual fixed and variable 
equipment costs, and other inputs, such as feed, feeder calf, 
and lacor. However, feed and feeder inputs are not included 
in the current analysis. Hence, total costs are designated 
as total non-feed costs. Information for the budgeting pro­
cedure was obtained as indicated in the previous section from 
fartL visits, analysis of research data obtained in other 
studies, on-farm time studies, etc. 
A visit was made to several Iowa farms on which drylot 
feeding of beef cattle was being practiced. Several methods 
of handling feed were observed while feeding was being done. 
Each farmer was questioned concerning performance rates, 
repair costs, depreciation rates, advantages and disadvantages 
of his system". The farm visits were most useful in supplying 
information on the exact procedure of cattle feeding for each 
system, the equipment used, prices of same, depreciation 
charges, labor used, difficulties encountered, etc. There 
are, as indicated previously, limitations when obtaining 
information this way. Farmers are often to the left of the 
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low point on their short-run average cost curve because they 
are limited in capital; or they are to the right of the low 
point because they are in the process of getting larger but 
have not yet invested in additional fixed equipment. In addi­
tion, farmers typically do not keep cost accounts. Records 
of labor and feed consumed are not itemized by enterprise. 
Farm account books typically carry some of the capital costs 
in the expense column rather than as depreciable items which 
affects the value of farm records for research. Equipment 
dealers, agricultural engineers of Iowa State University, and 
a number of agricultural engineering publications were also 
consulted to help establish performance rates and length of 
life for equipment. 
R. K. VanArsdall and T. Cleaver, University of Illinois 
(4SÎ, have made time-studies on a number of Illinois cattle 
feeding rarms. These were intensive time-studies made by 
using a stop watch to time each job. In addition, over-all 
labor per farm was studied to determine the amount of indirect 
labor which should be allocated to cattle feeding. Carl 
Clayton, University of Illinois (6), using the time-study 
data, plus other data, made an intensive study of per unit 
inputs when removing feed from storage and distributing it 
to feed bunks by various methods. The effect of size on these 
inputs was studied intensively. 
R. G-. Johnson, University of kinnesota (24), has made a 
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study of labor used in cattle feeding. Here, the labor used 
in all parts of the enterprise was determined end segregated 
by size end by jobs, such as hay feeding, grain feeding, 
silage feeding, etc., but heterogenous samples in regard to 
feeding methods were summarized together. The hay feeding 
data end data on the cere and treatment of sick animals were 
used in the present study. 
R. C. Suter and 3. H. Washburn, Department of Agricultural 
Economics, Purdue University (45), made a survey of Indians 
ferme to determine 1) costs end capacity of equipment used in 
cattle feeding, 2) the feed consumption for different kinds 
of cettle feeding systems, and 3) the effect of size of drove 
on these costs. In addition, cost coefficients were developed 
for feeding various kinds of cettle, methods of feeding, and 
size of lots. The effect of size of drove however was not 
studied intensively. 
Some information on cost, capacity of silos, etc. was 
obtained from a study by C. R. Hoglund, Michigan Stete Univer­
sity (21). 
R. V». Kleis, Michigan State University (27), made a study 
of 3k0 typical livestock farms in Michigan to obtain informa­
tion on costs end labor efficiency using various methods of 
material handling. This was used for comparison with data 
from before mentioned sources. 
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Determination of Costs 
In this analysis, costs will be estimated from synthetic 
production functions by budgeting techniques. The costs and 
the nature of cost functions can be estimated by budgeting 
techniques only if input-output data or production function 
studies have already been made to provide the technical basis 
for estimating costs (18). Research data, surveys, etc., as 
previously indicated, provide the technical basis for syn­
thesizing the production functions. The accuracy of the bud­
geted cost functions are no better than the accuracy of pre­
dicting the production functions upon which they are based. 
However, a budgeted LAC (long-run average cost) curve is 
likely to be below the RSC (regression estimated cost) curve, 
a curve which is arrived at through regression methods, be­
cause as indicated previously farmers are typically not oper­
ating at the low point on their short-run average cost curve 
(see Figure 1). For instance, the equipment component on many 
f art-s of a sample may not be the least cost component for the 
current farm operation. Recent changes or anticipated changes 
in crop acreage, in size or kind of livestock enterprises, 
and "mismatched" power units and implements are several of the 
reasons why the present equipment component on farms may not 
approximate tne least cost combination for that size of farm. 
Another reason for the deviation of the equipment component 
on sample rarms from the least cost combination is that some 
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COST PER 
UNIT 
(DOLLARS) 
LAC 
OUTPUT OF PRODUCT IN UNITS 
PER PERIOD 
Figure 1. Possibilities in estimating long-run cost 
function by regression analysis of a farm sample 
&5AC]_ represents short-run average costs. 
^REC represents regression estimates of cost. 
cLAC represents long-run average costs. 
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farm operators have more equipment than is deemed necessary 
to actually operate their farm. The difference in height of 
curve is not a serious handicap in an analysis of this kind 
because, as indicated in Figure 1, the slope should still be 
the same and the low point should be at the same output regard­
less of height of curve so long as curves are parallel. 
Four basic methods of feeding good, to choice steer calves 
in central Iowa will be budgeted synthesizing production func­
tions from the data described above. Average operating cost 
curves, labor use curves, and capital investment curves will 
be defined in detail and budgeted. Although Iowa feeders 
usually feed a combination of grades, weights, and ages of 
steers, analysis in this study will be limited to feeding good 
to choice steer calves to be purchased November 1 weighing 
450 lbs. 
All methods of feeding will be based on a standard 
ration, the kind of cattle, and the feeding program. The 
rations on w:.ich the curves are based are specified in Table 
1. Forty-five bushels of ground shelled corn, 405 lbs. of 
supplement, including mineral, .56 ton of hay, and 2.25 tons 
of corn silage per steer will be assumed fed. The standard 
feeding plan will consist of feeding roughage in a wintering 
phase starting November 1 for 150 days and then intensive 
grg.in feeding in a fattening phase for 150 days to sell on or 
about September 1 weighing 1,000 lbs. In summary, the steer 
Table 1. Feeding program and feed requirements for fattening good to choice 
steer calves on drylot6 
Number Feed required per head 
of days Daily Corn, ground Protein Legume Silage 
nn feed eain° shelled supplement0 Minerals hay weight Dates o g 1 
Nov 
hare h 150 
April-
August 150 
Lbs. 
1.3 
2.4' 
Bu. Lbs. 
Wintering phase 
225 
Full-fed phase 
45 150 
Lbs • 
15 
15 
Lbs . Lbs. 
525 4,500 
592 
Total 300 45 375 30 1,117 4,500 
aDeveloped in consultation with the Beef Division of the Animal Husbandry 
Department, Iowa State University. 
^Total gain wintering phase 195 lbs. and full-fed phase 355 lbs. 
cAssume stilbestrol is used and Increases gains by 10%. 
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feeding program is a 300-day steer calf drylot feeding program 
starting November 1 with calves weighing 450 lbs., and ending 
August 30 with finished cattle weighing 1,000 lbs. The input-
output ratio compares favorably with the level of efficiency 
found on farms in Illinois and Minnesota in cost studies per­
formed by the Departments of Agricultural Economics of the 
respective states. The kind of cost study results for indi­
vidual fr-rms referred to above are not available for Iowa -
The prices assumed will be average 1937-1957 prices for cattle 
of this grade adjusted to season and then to a Si.20 average 
monthly corn price. Prices of grain and silage will include 
storage costs. If the farm organization is such that grain, 
hay, and silage must be purchased, costs of purchasing will 
be added to the farm prices. 
Building costs 
Rather strong assumptions are made in regard to buildings 
to limit the scope of the current analysis. Perhaps addi­
tional studies should be made with the building assumptions 
relaxed. The building assumptions will differ depending on 
time period assumed and method of feeding. The buildings 
commonly found on central Iowa farms will be assumed available 
without cost. Adequate and convenient storage for hay is 
assumed available. Storage for grain produced on the farm 
will be assumed available or cost will be included in the 
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price of feed. Silage storage costs will be reflected in the 
price used for silage. However, as indicated in Table 2, 
there is a rather large decrease in cost of silage storage 
when the amount stored increases especially as diameter of 
tower increases.^ The cost of storing 1,100 tons (enough for 
nearly 500 steers under the assumed feeding plan) is .94, 
according to the Michigan Study (21). The reduction in un­
loading costs as a function of the number fed is reflected 
in the present study but the silo cost is not. 
Ko livestock shelter cost other than windbreak will be 
included. However, if shelter costs were assumed in this 
study, they would be the same for all methods. Observations 
of experimental workers in beef production seem to indicate 
no advantages from livestock shelter in this area. Iowa State 
Experiment Station has both inside and outside feedlots. 
p 
There is no observable difference in gains between the two. 
Outside lots without concrete floors have lower gains in the 
spring months when weather is wet and mud gets deep. A Kansas 
study indicates covered pens are less desirable than open pens 
(32). where both were found on the same farm the open pens 
were most often used. The amount of cement flooring needed 
-*-A depth of four to five inches of silage must be removed 
from silo daily when feeding in warm weather. This puts some 
limitation on the diameter of tower. 
^From private consultation with personnel in the beef 
nutrition area of the Animal Husbandry Department, Iowa State 
University, Ames, Iowa. 
2% 
Table 2- Estimated investment and annual expenses in owning 
and operating concrete stave tcv;er alloc and 
unloaders of different sizesa 
Silo size^ 
Corn silage 
capacity 
Investment*3 Annual expenses0 
Silo Unloader ' Total Per ton 
Feet Tons $ $ v> S 
12 x 40 110 1520 1100 335 3.04 
16 x 40 180 2080 1200 403 2-24 
18 x 40 230 2530 1250 453 1.97 
18 x 50 290 3050 1250 499 1.72 
18 x 60 365 3570 1250 551 1.51 
20 x 40 290 2820 1400 506 1.74 
20 x 50 390 3370 1400 556 1.42 
20 x 60 500 3920 1400 605 1.21 
20 x 70 610 4470 1400 654 1.07 
24 x 50 550 4550 1700 716 1.30 
24 x 60 730 5250 1700 779 1.07 
26 x 60 860 5700 1800 839 .98 
30 x 60 1120 7300 2200 1053 .94 
aThe table above is adopted from Table 2, p. 10, C. R. 
Hoglund, Economics of Bunker and Tower Silos, Michigan Agr. 
Exp. Sta. Quer. Bui. 41, No. 2, Nov., 1957, and indicates 
the annual storage cost and unloading cost per ton of silage 
for concrete stave tower silos of different sizes. 
^Silo investment includes material and labor for silo, 
chute, ladder and foundation for silo size indicated in column 
1 and purchase cost of unloader of proper size for silo. 
These are based on what farmers have paid for silos and equip­
ment during 1957 and 1958. 
^Includes 6 percent interest charge on 50 percent of 
silo investment plus depreciation, repairs and insurance on 
silo, roof and unloader (6 percent of new cost of silo end 
roof and 15 percent of new cost of unloader). Silo is depre­
ciated over 25 years and silo unloader over 10 years. 
^Kumcers refer to diameter x height of tower. 
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depends on the location of the feediot. The Clarion-webster 
soil area is particularly susceptible to mud. Hence, the 
cost of concrete flooring for the complete lot will be 
assumed. There is little or no research on optimum size of 
feediot. Costs of 40 sq. ft. of cement lot space per steer 
will be assumed for this study although as little as 30 sq. 
ft. per steer is considered adequate by some workers (32). 
Cost here includes a capital investment cost"*" of #6.60 per 
steer and a yearly operating cost of 72 cents per steer. 
This is based on 40 sq. ft. of concrete at 30 cents per sq. 
ft., depreciated over a period of fifteen years- In practice 
the lot space will vary from all cement floor to none, depend­
ing on the price of land, topography, and climate. As the 
proportion of unpaved lot increases, size of lot must in­
crease. On many farms some cement lot is already available. 
Fencing will include a windbreak along one side of the 
area and cable or other low cost fencing around the rest of 
the lot. The capital investment cost allocated for this is 
$1.19 per foot and the yearly operating cost is 9.5 cents per 
foot. The footage of fence does not increase in direct pro­
portion to the number of steers but in a decreasing propor­
tion. If a. fenceline feed bunk is used, the cost of the bunk 
is reduced by the value of fence it replaces. Feed storage 
]-The capital investment cost is 55 percent of new cost 
in each case. 
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buildings will usually provide part of the windbreak. 
Feed bunk costs 
Two feet of feeding space is assumed per steer or one 
foot of feed bunk per steer. One foot of feed bunk per steer 
is budgeted at a capital investment cost of 44 cents per foot 
or per steer and a yearly operating cost of 7.2 cents per 
steer for feediot bunks,^ and a capital investment cost of 
§1.67 arid a yearly operating cost of 29 cents for fenceline 
bunks. Hay bunks have a capital investment cost of 45 cents 
per steer and a yearly operating cost of 7.2 cents per steer. 
The fenceline bunks ere expensive because an all weather road 
must be installed ground the feediot and the cost is included 
with the bunk cost. 
Water costs 
A good water supply is essential in steer feeding. Ko 
costs other than additional water tanks are necessary for 
small droves. As droves get larger capacity must be added to 
the water system, and costs are designed to cover cost of 
additional equipment and capacity. However, as the size of 
drove increases, the cost of keeping water temperature above 
-'-The feed bunks considered are wooden bunks of traditional 
construction and low original cost but relatively short-lived. 
freezing diminishes- For drove sizes between 50 and 300 
steers, a fixed cost of $19.80 was charged to water equipment 
to cover depreciation, maintenance, taxes, insurance, elec­
tricity, etc. Depreciation was b<?sed on a ten year length of 
life. Because increased capacity would be needed, cost we s 
increased to 927.80 for volumes from 400 to 800 steers. 
Beyond 800 steers a new unit is added end the cost goes to 
$49. 
Manure costs 
No return is assumed for manure and no charge is made 
for bedding. Hogs are often fed with steers because uee of 
steer droppings for hog feed reduces production costs. To 
simplify this study, it is assumed the returns from manure as 
fertilizer and hog feed will equal or exceed cost of bedding 
and manure handling charges. In a later study this assumption 
may be relaxed and the effects on costs studied. For in­
stance, the King study in California (26) includes costs of 
manure handling but places a sales value on manure. 
Feeding, grinding, and mixing costs 
The cost of grinding is budgeted at a capital investment 
cost ranging from $71 for 40 steers to $302 for 200 steers. 
The yearly operating cost varies from a fixed cost of 532.50 
and a variable cost of 22 cents per steer to a fixed cost of 
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§71.20 and a variable cost of 11 cents per steer * The costs 
are based on the results of the Purdue survey (45). When the 
volume of steer feeding increased the farmers surveyed by 
Purdue workers Increased the capacity of the feed grinder, 
added labor saving attachments, and allocated a larger per­
centage of the total cost of grinding equipment to the steer 
enterprise. The portion of labor assumed as fixed is very 
small because grinding can be done periodically in contrast 
to feeding, which is once or twice a day. 
Marketing costs 
Marketing costs may be included as a cash cost or added 
to the purchase price and deducted from the selling price of 
cattle to give net prices, which may be used to calculate net 
purchasing costs and net sales receipts. In this study mar­
keting costs will be included as a cash cost. The feeder 
steer price will be based on the Kansas City Market and the 
finished steer price will be based on the Chicago Market. The 
cash marketing costs, including charge of order buyer, 
freight, insurance, yardage, commission, etc., are estimated 
at $11.80 per head and Included in variable operating costs. 
These estimates sre based on costs reported by Iowa farmers 
interviewed and on the Purdue survey. 
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Labor costs 
An average hourly rate may not be the proper criterion 
for pricing labor in an analysis of this kind, because all 
labor cannot be hired and released at will. Therefore, the 
proper criterion may be one of comparing the cost of substi­
tuting the labor saving equipment for the cash cost of the 
labor which would have to be hired to maintain production, 
or one of comparing the returns that would have to be sacri­
ficed if production were reduced to stay within the limits of 
the labor supply, and not one of comparing labor saving equip­
ment costs with an average value for labor saved. The correct 
price of labor may be 50 cents per hour in December and §2 per 
hour in June. Hence, labor costs are merely measured in hours 
of labor per steer. Later in one analysis a wage of $1 per 
hour is used to determine total cost curves for comparison of 
different methods, and in another analysis a wage of $2.50 
per hour is used to study effects of increasing volume. 
Power costs 
For this study power costs include farm tractor and elec­
tric motor expense. Electricity will be valued at the rate 
of 2.5 cents per horse power hour. The 2.5 cents rate is 
considered the marginal cost of electric power on farms and 
is somewhat less than the average cost. Tractor costs of 
60 cents per hour will represent the marginal cost of operat­
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ing a tractor when it Is not fully used » However, this in­
cludes some cost for repairs because winter operation in­
creases wear. (If the volume were to be increased beyond 
2,000 steers possibly the steer feeding enterprise would need 
to be charged a higher price because additional tractor power 
may need to be purchased.) 
Equipment costs 
Equipment costs consist of depreciation, shelter, taxes, 
insurance, repairs, maintenance, and capital costs of owner­
ship . 
The form of depreciation used in most cases is straight 
line depreciation with a salvage value of ten percent. The 
method of calculation is purchase price minus ten percent 
divided by the estimated years of useful life. Five things 
are considered in determining useful life: l) obsolescence, 
c) deterioration, -3) use and wear, 4) farmer's planning hori­
zon, and 5) uncertainty. Length of life varies from ten to 
fifteen years -
Repair and maintenance was estimated at one percent of 
the purchase price. Shelter costs do not apply to many kinds 
of equipment considered here - Taxes and insurance were esti­
mated at one percent of the purchase price of the equipment. 
-*"The Clayton study (6) places electric power at 2-5 cents 
per horse power hour and tractor power at #1.26. However, the 
tractor cost is average per unit total cost rather than an 
estimate of marginal costs -
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Depreciation at the rate of six percent a year was the only 
cost charged to concrete feeding floors (useful life of fif­
teen years). No maintenance, repairs, taxes or insurance 
costs were assumed. Concrete pavement properly installed 
will last much longer than fifteen yesrs, but the factors of 
obsolescence and the planning horizon of the investor places 
a maximum economic life on the investment. 
Capital investment cost was calculated at 55 percent of 
the purchase price. Hence, total investment curves are based 
on 55 percent of ne% cost. The cost of capital is customarily 
estimated at a rate of four to seven percent a year. However, 
the real cost of capital is the potential return on the best 
alternative investment properly discounted for risk or the 
cost of borrowing if unlimited capital is available. Invest­
ment is shown as total capital investment and seven percent 
of investment is used for investment cost. 
Four Basic Kethods of Steer Feeding 
The four basic methods of feeding steers studied in the 
cost analysis are described in the following section. They 
were selected as the most common methods of feeding cattle 
used by farmers and snow a progressive substitution of cap­
ital for hand labor. 
As described previously on page 18, a standard ration of 
45 bu. of grain, 375 lbs. of supplement, 30 lbs. of minerals, 
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• 56 ton of hay. and 2.25 tons of corn silage per steer is used 
for all feeding methods. A standard program of purchasing 
good to choice steer calves weighing 450 lbs., November 1, 
feeding a high roughage ration in drylot for 150 days, then 
a high grain ration for 150 days and finally selling them 
August 1 at a weight of 1,000 lbs. is followed. 
All methods require silage storage and a surface silo 
unloader. The cost of silage storage is added to the cost of 
feed rather than to non-feed costs. The cost of the surface 
silo unloader wss added to the non-feed cost of each method. 
Each method uses different procedures of handling and dis­
tributing feed. 
Method I 
The standard ration is fed, using a hand carried basket 
and scoop. Baled legume hay is fed in hay bunks near storage. 
Method I may be used where the marginal rate of substitution 
between labor and labor saving equipment is greater than the 
"on the farm" cost ratio of labor saving equipment to labor. 
Capital needs per steer for this method are at a minimum but 
labor needs per steer are much greater than for the other 
methods. 
Costs and capital investment pre calculated for hay 
bunks, feed bunks, baskets, shovels, and feed grinding equip­
ment . There is an electricity cost of 2•5 cents per horse 
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power hour for unloading silage from the silo, and deprecia­
tion, repairs, and insurance costs on the silage unloader are 
calculated. These costs are all included in non-feed costs 
for this method and all other methods. The resource inputs 
for reeding cattle, using Method I, are listed in Table 3. 
Method II 
The standard ration is fed, using a tractor drawn wagon 
unloaded with a hand scoop. Baled legume hay is fed in hay 
bunks near storage. Method II requires a tractor and a wagon, 
but a tractor and wagon is assumed already available. There 
is a tractor power cost of 60 cents an hour and partial cost 
of a wagon is made for drove sizes of 400 and over. 
Capital and operating costs are somewhat higher than 
Metnod I. Labor per steer is reduced slightly from Method I 
and of a less strenuous nature but capital investment and 
operating costs are increased. The resource inputs for feeder 
cattle usin& Method II are listed in Table 4. Capital invest­
ment costs are listed in Appendix Table 26. 
Method III 
A self-unloading wagon is used to feed 45 bu. of grain, 
2.25 tons of corn silage, and 375 lbs. of supplement per 
steer. This method requires, besides corn silage storage and 
a surface silo unloader, a tractor, self-unloading wagon, and 
an efficient method of loading silage and grain onto the 
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Table 3. reed inputs, operating ousts, labor and capital investment for various sizes 
(.Method I) 
Number Feed input Operating costs3- Labor 
of Silage Grain Supplement Kay 
•p Av. total j 
steers fed fed fed fed Fixed6 Variable Total per steer Total 1 
ton ton ton ton S V $ V hrs. 
1 2.25 1.46 .202 .56 17U 27 201 201.33 97 
10 22.50 Hi.60 2.02 5.60 209 205 klh 41.41 122 
15 33.75 21.9- 3.03 8.40 20? 305 514 3k.27 136 
25 56.25 36.50 5.05 14.00 209 506 715 28.58 165 
4o 90.00 58.40 8.08 22.40 20 9 805 1014 25.34 207 
5o 112.50 73.00 10.10 28.00 209 1003 1212 24.25 236 
70 157.50 102.20 14.14 39.20 209 1402 1611 23.01 293 
80 180.00 116.80 16.16 44.80 209 1601 1810 22.61 321 
100 225.00 146.00 20.20 56.00 209 2007 2216 22.16 378 
125 281.25 162.00 25.25 70.00 20 9 2493 2702 21.61 451 
150 337.50 219.00 30.30 84.00 215 2990 3205 21.36 522 
200 150.00 292.00 40.40 112.00 226 3958 4184 20.92 664 
300 675.00 438.00 60.60 168.00 226 5923 6154 20.51 950 
400 900.00 534.00 80.30 224.00 256 7896 3152 20.38 1237 
500 1125.00 730.00 101.00 280.00 256 9864 10120 20.24 1533 
600 1350.00 876.OO 121.20 336.00 261 11873 12134 20.23 1818 
700 1575.00 1022.00 141.40 392.00 295 13861 14156 20.22 2104 
800 1800.00 1168.00 161.60 448.00 295 15877 16172 20.22 2389 
1000 2250.00 1460.00 202.00 560.00 300 19837 20137 20.13 2960 
1300 2925.00 1898.00 262.60 728.00 305 25775 26080 20.06 3316 
1500 3375.00 2190.00 303.00 340.00 305 29736 30041 20.03 4387 
2000 4500.00 2920.00 404.00 1120.00 310 39600 39910 19.95 5314 
^Operating costs include all costs other than feeder calf, feed, labor, and intere: 
fencing, gas, oil, and livestock: expenses. Livestock expenses cover transportation, met 
^Capital investment represents 55 percent of the new cost of all equipment. The ii 
investment items included may be found in Table 25 in the Appendix. 
cInterest cost includes interest on capital investment and interest on operating c 
investment and .07 x one-half the operating costs, assuming seven percent interest rate 
^Supplement includes 30 lbs. minerals per steer and stilbestrol. 
eCosts designated as fixed are costs such as depreciation, some insurance costs, a] 
V.'hen the number of steers justifies a larger unit of equipment or duplicate units, such-
will increase. 
Variable costs are those costs which vary directly with the number of steers over 
range from one to 2,000 steers. 
Labor costs Capital b Interest 
Labor input @ &1 per hr. @ $2.50 per hr. investment costc 
iotal Av. total Av. total Av. total Av. total Av. total 
steer Total per steer Total per steer Total per steer Total per steer per steer 
f hrs. hrs. 0 S $ £ $ % S 
.33 97 97.00 97 97.00 240 242.00 819 313.60 64.35 
.41 122 12.20 122 12.20 305 30.60 911 91.15 7.83 
.27 136 9.11 136 9.11 3h0 22.77 959 63.93 5.68 
.58 165 6.60 165 6.60 412 16.50 1055 42.20 3.95 
.34 207 5-19 207 5.19 518 12.97 1190 29.75 2.97 
.25 236 4.72 236 4.72 590 11.80 1276 25.53 2.64 
.01 293 4.19 293 4.19 732 10.47 1484 21.21 2.29 
.61 321 4.02 321 4.02 802 10.05 1563 19.60 2.16 
.16 378 3.73 378 3.78 945 9.45 1750 17.50 2.01 
.61 451 3.61 451 3.61 1123 9.02 2056 16.45 1.91 
.36 522 3.48 522 3.43 1305 8.70 2271 15.04 1.80 
.92 664 3.32 664 3-32 1660 8.30 2697 13.48 1.67 
.51 950 3.17 950 3.17 2375 7.92 3525 11.75 1.5U 
.38 1237 3.09 1237 3-09 3092 7.73 4376 10.94 1.48 
.24 1533 3.07 1533 3.07 3832 7.67 5382 10.76 1.46 
.23 1818 3.03 1313 3.03 4545 7.57 6154 10.25 1.43 
.22 2104 3.01 2104 3.01 5260 7.52 6938 9.91 1.40 
.22 2389 2.99 2389 2.99 5972 7.47 7718 9.65 1.39 
.13 2960 2.96 2960 2.96 7b00 7-ho 9275 9.27 1.35 
,06 3816 2.93 3316 2.93 9540 7.32 11597 8.92 1.32 
.03 4387 2.92 4387 2.92 10968 7.30 131L2 8.76 1.31 
.95 5314 2.91 5814 2.91 14535 7.27 16990 3.50 1.30 
)or, and interest on investment. They include depreciation, repair, insurance, taxes, 
asportation, medical costs, veterinary expense, death loss, and purchasing costs. 
lipment. The investment in feed, feeder calf, and operating cost is net included. The 
on operating costs. This is calculated by adding the product of .07 x capital 
: interest rate. 
irance costs, and other costs that are fixed over a range of 200 steers or more, 
rte units, such as a larger silo unloader for instance, the cost designated as fixed 
of steers over a range of 100 to 200 steers, but not necessarily throughout the 
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Table lu Feed inputs, operating costs, labor and capital investment, for various sizes of s 
(Method II) 
Number Feed input Operating costs3, Labor inp 
of 
steers 
tillage 
fed 
Grain Supplement 
fed fed^ 
Hay 
fed Fixed6 Variable** Total 
Av. total 
per steer Total 
Av. 
per 
ton ton ton ton $ «• V V V hrs. h 
1 2.25 1.46 .202 .56 202 27 229 229.30 167 167 
10 22.50 14.60 2.02 5.60 202 252 454 45.38 185 18 
15 33.75 21.90 3.03 3.40 202 348 550 36.67 196 13 
25 56.25 36.50 5.05 14.00 230 523 753 30.12 217 8 
4o 90.00 58.40 8.08 22.40 230 821 1051 26.27 254 6 
50 112.50 • 73.00 10.10 28.00 230 1022 1252 25.06 275 5 
70 157.50 102.20 14. lit 39.20 257 1442 1699 24.27 318 4 
80 180.00 116.80 16.16 44.90 257 1647 1904 23.80 340 4 
100 225.00 146.00 20.20 56.00 257 2056 2313 23.13 382 3 
125 281.25 182.00 25.25 70.00 265 2567 2832 22.66 438 3 
150 337.50 219.00 30.30 84.00 265 3079 3344 22.29 492 3 
200 ù5o.oo 292.00 40.40 112.00 278 4099 4377 21.89 601 3 
300 675.00 438.00 60.60 168.00 311 6102 6413 21.38 817 2 
400 900.00 584.00 80.80 224.00 311 8136 8447 21.12 1021 2 
500 1125.00 730.00 101.00 280.00 341 10168 10509 21.02 1253 2 
600 1350.00 876.00 121.20 336.00 3hl 12196 12537 20.89 1494 2 
700 1575.00 1022.00 141.40 392.00 341 14144 14485 20.69 1713 2 
800 1800.00 1168.00 161.60 448.00 341 16151 16492 20.41 1932 2 
1000 2250.00 1460.00 202.00 560.00 341 19959 20300 20.30 2370 2 
1300 2925.00 1898.00 262.60 728.00 360 25991 26351 20.27 3027 2 
1500 3375.00 2190.00 303.00 94u.oo 360 30045 30405 20.27 34&4 2, 
2000 4500.00 2920.00 404.00 1120.00 360 39980 40340 20.17 4559 2, 
^Operating costs include all costs other than feeder calf, feed, labor, and interest ci 
fencing, gas, oil, and livestock expenses. Livestock expenses cover transportation, mediea] 
^Capital investment represents 55 percent of the new cost of all equipment. The invesi 
The investment items included may be found in Table 2b in the Appendix. 
cInterest cost includes interest on capital investment and inters.t on operating costs, 
investment and .07 x one-half the operating costs, assuming seven percent interest rate. 
^Supplement includes 30 lbs. minerals per steer anc stilbestroi. 
eCo:ts designated as fixed are costs sucn as depreciation, some insurance costs, and oi 
number of steers justifies a larger unit of equipment or duplicate units, such as a larger £ 
^Variable costs are those costs which vary directly with the number of steers over a r= 
one to 2,000 steers. 
sizes of steer feeding; enterprises when feeding is done with a scoop and wagon 
Labor costs Capital Interest 
Labor 1 input 3 SI per hr. @ 52.50 per hr. investment cost0 
Av. total Av. total Av. total Av. total Av. total 
Eotal per steer Total per steer Total per steer Total per steer per steer 
hrs. hrs. & 4 V $ è S 
167 167.00 167 167.00 417 417.00 819 816.60 65.33 
185 18.58 185 18.58 463 46.45 911 91.15 7.97 
196 13.10 196 13.10 490 32.75 959 63.93 5.76 
217 8.72 217 8.72 542 21. SO 10 55 42.20 4.00 
254 6.35 254 6.35 635 15.07 1190 29.75 3.00 
275 5.52 275 5.52 687 13.80 1276 25.53 2.67 
318 4.58 315 4.58 795 11.45 1484 21.21 2.33 
340 4.25 340 4.25 850 10.62 1568 19.60 2.20 
382 3.82 382 3.82 955 9.55 1750 17.50 2.04 
438 3.51 438 3.51 1095 8.77 2056 16.45 1.94 
492 3.24 492 3.24 1230 8.10 2271 15.04 1.83 
601 3.00 601 3.00 1502 7.50 2697 13.48 1.71 
817 2.72 817 2.72 2043 6.81 3525 11.75 1.57 
1021 2.55 1021 2.55 2552 6.38 4446 11.12 1.52 
1253 2.51 1253 2.51 3123 6.28 5450 10.90 1.50 
1494 2.49 1494 2.49 3735 6.22 6224 10.37 1.46 
1713 2.45 1713 2.45 4282 6.12 7093 10.13 1.43 
1932 2.41 1932 2.41 4530 6.02 7873 9.84 1.40 
2370 2.37 2370 2.37 5925 5.92 9430 9.43 1.37 
3027 2.33 3027 2.33 7567 5.82 11752 9.04 1.34 
34 o4 2.31 3464 2.31 8660 5.7 8 13297 8.66 1.33 
4559 2.27 4559 2.27 11397 5.65 17145 8.57 1.31 
interest on investment. They include depreciation, repair, insurance, taxes, 
on, medical costs, veterinary expense, death loss, and purchasing costs. 
The investment in feed, feeder calf, and operating cost is not included. 
ting costs. This is calculated by adding the product of .07 x capital 
t rate. 
sts, and other costs that are fi;<ed over a range of 200 steers or more. ".-fnen the 
a larger silo unloader for instance, the cost designated as fixed will increase. 
s over a range of 100 tc 200 steers, but not necessarily throughout the range from 
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wagon» The cos t of fenceline bunks is calculated for this 
method because most feediot operators who use self-unloading 
wagons have them. The apparent reason is because of diffi­
culty encountered in moving the self-unloading wagon through 
the feediot. The costs ere based on the assumptions thet 
silage can be dropped on the wagon direct from the silo spout 
and grain can be either loaded 1) from an overhead bin direct­
ly on the wagon, 2) from an automatic mixer, or 3) merely 
loaded from a bin with an auger loader. Usint7 a self-unloading 
wagon lends itself well to a very large volume because wagons 
can be used for multiple trips. Two large wagons are suffi­
cient to feed up to 30,000 calves. Capital investment is 
high for a small volume• Costs include depreciation, repairs, 
insurance, and service on the self-unloading wagon and fence-
line bunks, in addition to the costs indicated for Method II. 
The labor input is relatively low. The variable labor com­
ponent in particular is very low. As in other methods, costs 
of storege in excess of that normally supplied on the farm 
will be included in the feed prices. Table 5 is a listing 
of the resource inputs for feeding cattle using Method III and 
Tacle 27 in the Appendix is a listing of the.capital invest­
ment costs for the same method. 
method IV 
The standard grain, silage, and supplement ration is fed, 
using a nearly automatic feeding system which includes a 
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Table 5- Feed Inputs, operating costs, labor and capital investment for various sises of st 
(Method III) 
Number Feed input Operating costs3 Labor inpu 
of 
steers 
Silage 
fed 
Grain Supplement 
fed fed 
Hay 
fed Fixed6 Variable'1" Total 
Av. total 
per steer Total 
Av. t 
per s 
ton ton ton ten s? V V s? hrs. hrs 
1 2.25 1.46 .202 .56 365 22 337 3:7.00 170 170. 
10 22.50 14.60 2.02 5.6O 365 207 572 57.26 179 17. 
15 33.75 21.90 3.03 6.40 365 316 681 45.40 134 12. 
25 5O.25 36.50 5.05 14.00 365 511 876 35.07 195 7. 
4u 90.00 5:5.40 8.08 22.40 365 315 1180 29.51 210 5. 
50 112.50 73-00 10.10 28.00 365 1016 1381 27.63 221 4. 
70 157.50 102.20 14.14 39.20 365 1418 1733 25.48 241 3.J 
80 180.00 116.30 16.16 44.30 365 1620 1985 24.82 252 3.: 
100 225.00 146.00 20.20 56.00 365 2020 2385 23.86 272 2. 
125 281.25 182.00 25.25 70.00 373 2524 2697 23.18 300 2.j 
150 337.50 219.00 30.30 34.00 379 3026 3405 22.70 325 2. 
200 450.00 292.00 40.40 112.00 390 4029 4419 22.05 378 1. 
300 675.00 436.00 60.60 168.00 418 6002 6420 21.4 J 403 1.6: 
400 900.00 554.00 60.80 224.00 463 7996 8464 21.16 537 l.i 
500 1125.00 730.00 101.00 280.00 505 9994 10499 21.00 713 l.i 
600 1350.00 876.00 121.20 336.00 538 11966 12524 20.67 619 1. 
700 1575.00 1022.00 141.40 392.00 533 13979 14517 20.74 926 1. 
800 1800.00 1166.uo 161.60 443.00 533 15972 16510 20.64 1031 1. 
1000 2250.00 1460.00 202.00 560.00 533 19956 20494 20.49 1244 1. 
1300 2925.00 1696.00 262.60 726.00 538 25931 26469 20.36 1563 1. 
1500 3375.00 2190.00 303.00 340.00 724 29913 30637 20.43 1775 1. 
2000 4500.00 2920.00 404.00 1120.00 724 39868 40592 2 j. 30 2307 1. 
Operating costs include all costs other than feeder calf, feed, labor, and interest on 
fencing, gas, oil, and livestock expenses. Livestock expenses cover transportation, medical 
DCapital investment represents 55 percent of the new cost of all equipment. The investi 
The investment items included may be found in Table 27 in the Append'jc. 
^Interest cost includes interest on capital investment and interest on operating costs, 
investment and .07 x one-half the operating costs, assuming seven percent interest rate. 
^Supplanent includes 30 lbs. minerals per steer and stilbestrol. 
eCojts designated as fixed are costs such as depreciation, some insurance costs, and ot> 
number of steers justifies a larger unit of equipment or duplicate units, such as a larger s: 
-p 
Variable costs are those costs which vary directly with the number of steers ovc-r a raj 
from one to 2,000 steers. 
.Ioug sises ef steer feeding enterprises '--hen feeding is done with a s elf-unloading wagon 
Labor costs Capital k Interest 
Labor input 8 %1 D2r hr. @ &2.50 1 per hr. investment cost0 
il Av. total Av. total Av. total Av. total Av. total 
;r Total per steer Total per steer Total per steer Total per steer per steer 
hrs. hrs. $ Si •y $ V & 
170 170.00 170 170.00 425 424.97 1437 1437.00 114.14 
179 17.90 179 17.9- 443 44.60 1556 155.60 12.89 
iaii 12.20 154 12.20 460 30.50 1622 103.18 9.16 
195 7.79 195 7.79 487 19.47 i?5i 70.04 6.13 
210 5.26 210 5.26 525 13.15 1925 48.10 4.40 
221 4.40 221 4.40 552 11.00 2057 41.14 3.85 
2hl 3.44 241 3.44 602 8.60 2333 33.32 3-22 
252 3.14 252 3.14 630 7.85 2451 30.63 3.01 
272 2.72 272 2.72 660 6.60 2701 27.01 2.73 
300 2.40 300 2.40 750 6.00 3066 24.52 2.53 
325 2.16 325 2.16 612 5.40 3390 22.60 2.37 
378 1.69 37c 1.89 945 4.72 3986 19.93 2.17 
403 1.61 133 1.61 1207 4.02 5153 17.17 1.95 
537 1.47 587 1.47 1467 3.67 6566 16.42 1.89 
713 1.42 713 1.42 1732 3.55 7914 15.83 1.85 
619 1.36 81? 1.36 204b 3.40 9026 15.04 1.78 
92b 1.32 926 1.32 2315 3.30 10366 14.81 1.77 
1031 1.29 1031 1.29 2575 3.22 11486 14.36 1.73 
1244 1.24 1244 1.24 3U0 3.10 13722 13.72 1.68 
1563 1.20 1563 1.20 3906 3.00 17064 13.12 1.63 
1775 1.18 1775 1.18 4438 2.95 19269 12.66 1.61 
2307 1.15 2307 1.15 5768 2.87 24837 12.41 1.58 
and interest on investment. They include depreciation, repair, insurance, taxes, 
station, medical costs, veterinary expense, death loss, and purchasing costs. 
:ent. The investment in feed, feeder calf and operating cost is not included. 
operating costs. This is calculated by adding the product of .07 x capital 
terest rate. 
ce costs, and other costs that are fixed over a range of 200 steers or more. When the 
ch as a larger silo unloader for instance, the cost designated as fixed will increase. 
steers ovc-r a range of 100 to 200 steers, but not necessarily throughout the range 
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mechanical feeder, This method assumes the same procedure of 
feeding hay and removing silage from the silo as the other 
methods, but the silage and grain is augered into a feeder 
mechanically. Thus, a completely mechanical system is devised 
for all feed except hay. The mechanical feeders consist of a 
drive unit with feed hopper and s conveying unit. The convey­
ing unit is powered with an electric motor. It is necessary 
to meter train as well as corn silage into the conveying unit. 
Method IV has a very high capital requirement which in­
creases as size of drove increases at a faster rate than cap­
ital requirements in Method III. Each feeder may be used to 
feed a maximum of about 200 head. Then, the complete system 
must be duplicated and, in addition, cross augers added. Thus, 
per unit costs in this system do not diminish with volume as 
do per unit costs in Method III. Table 6 is s listing of 
resource inputs for feeding cattle when Method IV is used 
and in Table 28 in the Appendix basic data for cost calcula­
tion is presented. 
The labor requirement for silage and grain handling in 
Method IV is at a minimum. Nevertheless, on-farm visits 
revealed some very high total per steer costs for this method. 
Some farmers go to excessive unnecessary expense in construct­
ing equipment for e. mechanical feeding method and then use it 
at a small percentage of capacity. Often the corn silage 
storage is not large enough to furnish sufficient feed for 
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Table 6. Feed inputs, operating costs, labor and capital investment for various sizes of steer-
(Method TV) 
Number Feed input Operating costs3 Labor input 
of 
steers 
Silage 
fed 
Grain Supplement Kay 
fed fed^ fed Fixed6 Variable*- Total 
Av. total 
per steer Total 
Av. total 
per steer 
ton ton ton ton $ s? § s? hrs. hrs. 
1 2.25 1.46 .202 .56 271 10 209 239.27 124 124.00 
10 22.50 14.60 2.02 5.60 271 206 477 4o.l8 133 13.30 
15 33.75 21.90 3.03 U.40 271 309 580 39.01 130 9.24 
25 56.25 36.50 5.05 14.00 271 515 786 31.63 148 5.93 
4o 90.00 53.40 6.08 22.40 271 824 1095 27.50 163 4.07 
50 112.50 73.00 10.10 28.00 271 1028 1299 36.08 172 3.45 
70 157.50 102.20 14.14 39.20 271 1437 1708 24.47 192 2.74 
80 180.00 116.80 16.16 44.80 271 1642 1913 23.92 202 2.52 
100 225.00 146.00 20.20 56.00 271 2051 2322 23.22 221 2.21 
125 231.25 102.00 25.25 70.00 280 2557 2837 22.67 247 1.98 
150 337.50 219.00 30.30 84.00 280 3078 3358 22.39 272 1.81 
200 U5o.oo 292.00 40.40 112.00 291 4075 4366 21.83 321 1.60 
300 675.00 438.00 60.60 166.00 307 6110 6417 21.39 418 1.39 
400 900.00 584.00 80.80 224.00 307 8142 8449 21.12 519 1.29 
500 1125.00 730.00 101.00 280.00 344 10194 10533 21.08 615 1.23 
600 1350.00 876.00 121.20 336.00 375 12226 12601 21.00 746 1.24 
700 1575.00 1022.00 141.40 392.00 375 14259 14634 20.91 847 1.21 
800 1000.00 II60.00 161.60 448.00 485 16223 16708 20.39 957 1.19 
1000 2250.00 1460.00 202.00 560.00 501 20396 20897 20. yy 1159 1.15 
1300 2925.00 1898.00 262.60 728.00 514 26503 27017 20.78 1461 1.12 
1500 3375.00 2190.00 303.00 840.00 689 30573 31262 20.04 1668 1.11 
2000 4500.00 2920.00 404.00 1120.00 689 40727 41416 20.71 2172 1.09 
Operating costs include all costs ot; er than feeder calf, feed, labor, and interest on inve 
fencing, gas, oil, and- livestock expenses. Livestock expenses cover transportation, medical cost 
^Capital investment represents 55 percent of tne new cost of all equipment. The investment 
investment items included may be found in Table 23 in the Appendix. 
cInterest cost includes interest on capital investment and interest on op rating costs. Thi: 
and .07 x one-half the operating costs, assuming seven percent interest rate. 
^Supplement includes 30 lbs. minerals per steer and stilbestrol. 
eCosts designated as fixed are costs such as depreciation, sone insurance costs, aid other cc 
number of steers justifies a larger unit of equipment or duplicate units, such as a larger silo m 
f 
Variable cocts are those cojts which vary directly wit:' the numbc-r of steers over a range oj 
from one to 2,000 steers. 
;ises of steer feeding enterprises when feeding i s done with mcchaxiical feed bunks 
Labor costs Capital Interest 
Labor input @ %1 per hr. @ 52.5c ) per hr. investment cost0 
Av. total Av. total Av. total Av. total Av. total 
>tal per steer Total per steer Total per steer Total per steer per steer 
rs. hrs. $ $ $ $ S $ 
124 124.00 124 124.00 310 310.00 1134 1134.40 89.53 
133 13.30 133 13.30 332 32.50 1266 126.82 10.57 
133 9.24 13d 9.24 345 23.10 1339 89.26 7.62 
12.8 5.93 148 5.93 370 14.62 1480 59.20 5.25 
163 4.07 163 4.07 403 10.16 1683 42.07 3.90 
172 3.45 172 3.45 430 3.62 1615 36.30 3.45 
192 2.74 192 2.74 480 6.85 2114 30.20 2.97 
202 2.52 202 2.52 505 6.30 2243 26.04 2.80 
221 2.21 221 2.21 552 5.52 2516 25.16 2.57 
247 1.90 247 1.96 616 4.95 3044 24.35 2.49 
272 1.61 272 1.01 600 4.52 3373 22.49 2.35 
321 1.60 321 1.60 802 4.00 4026 20.13 2.17 
ad 1.39 418 1.39 1045 3.46 5364 17.88 2.00 
319 1.29 519 1.29 1296 3.22 6669 . 16.67 1.91 
Sits 1.23 bid 1.23 1545 3.O8 8177 16.33 1.68 
r46 1.24 746 1.24 1865 3.10 9404 15.67 1.64 
347 1.21 647 1.21 2118 3.02 11165 15.95 1.83 
>57 1.19 957 1.19 2392 2.98 12395 15.49 1.81 
L59 1.15 1159 1.15 2896 2.88 14861 14.86 1.77 
toi 1.12 1461 1.12 3652 2.80 18625 14.32 1.73 
)68 1.11 1668 1.11 4170 2.78 21080 14.05 1.71 
.72 1.09 2172 1.09 5430 2.72 27704 13.85 1.70 
iterest on investment. They include depreciation, repair, insurance, taxes, 
i, medical costs, veterinary expense, death loss, and purchasing costs. 
he investment in feed, feeder calf, and operating cost is not included. The 
ng costs. This is calculated by adding the product of .07 x capital investment 
s, and other costs that are fixed over a range of 200 steers or more. Viïien the 
larger silo unloader for instance, the cost designated as fixed will increase. 
3ver a range of 1U0 to 200 steers, but not necessarily throughout the range 
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capacity use of the mechanical feeding equipment, concrete 
feed bunks, etc. which have been constructed. Probably as a 
result of these experiences, the mechanical feeding method is 
considered, by many farmers, to be a very high cost method. 
This analysis does not support the very high cost hypothesis 
when the equipment is efficiently designed and constructed 
for the proper volume end then used for this volume. 
Analysis of Costs 
In this section cost curves will be constructed and 
analyzed for the four methods of feeding steer calves in the 
Clarion-Webster soil area which were described in the previous 
section. For the analysis which follows input costs pre 
divided into capital investment costs per steer, fixed end 
variable labor per steer, and fixed and variable non-feed 
operating costs per steer other than labor and interest. Non-
feed operating costs will be called operating costs in the 
balance of the analysis. Feeder steer purchasing costs and 
feed costs are not included in this analysis. However, inter­
est on the investment in feeder steer and feed is included. 
The ration and feeder steer purchasing costs ere assumed the 
same for each method and for all the sizes analyzed. The 
interest cost would differ if interest rates were assumed to 
be different for different farmers. The cost of capital and 
of labor would vary depending upon the source of capital and 
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labor as well as production alternatives available. Hence, 
there are separate capital Investment input curves, labor 
input curves, and operating cost curves. 
Capital Investment costs 
The data used to construct investment curves in Figure 2 
are presented in Table ?. As an aid in visualizing the nature 
of the various costs connected with cattle feeding, equations 
are fitted to the data for each method. However, curves shown 
in figures are plotted from original data. Presenting the 
data algebraically does not in any way improve the accuracy 
or predictive value of the data, but algebraic presentation 
may improve visualization of the costs. I\To statistical 
analysis of the data is made because random sampling was not 
used in collecting the data-
in pure economic theory, fixed costs stay the same 
throughout the range of the short-run average cost curve. 
Here, the fixed portion of the costs change somewhat as volume 
is increased because larger size equipment, etc. is made use 
of thus increasing depreciation and some other costs. There­
fore, a single degree equation with fixed plus variable costs 
does not fit perfectly. This may be corrected by adding a 
new short-run average cost equation each time fixed costs are 
changed. However, changing fixed costs slightly as larger 
equipment is adopted seemed the more practical method for 
Figure Total capital investment and average total capital 
investment per steer for each of the four methods 
from 0 to 700 steers ; curves are nearly straight 
lines and parallel from 700 to 2,000 steers 
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Table ?.. Total cap! tal investment, average tc ~t>û. J_ 'U a. u cLL 
Number Total capital investment8 Average total capital investir 
of Method Method Method Method Method Hetii od Me the 
steers I 11 III IV I II III 
V V Ô \> V V 5 
1 31? 819 1437 1134 :10.60 S16.60 1437.c 
10 911 911 155b 1266 91.15 91.15 155.6 
15 959 959 1622 1339 63.93 63.93 108.1 
25 1055 1055 1751 1480 42.20 42.20 70.0 
ko 1190 1190 1925 1683 29.75 29.75 4:M 
5o 1276 1276 2057 1815 25.53 25.53 4i.l 
70 14«4 14^4 2333 211L 21.21 21.21 33.3 
:50 156:) 1568 2451 2243 19.60 ' 19.60 30.6 
100 1750 1750 2701 2516 17.50 17.50 27.0 
125 2056 2056 3066 3044 16.w5 16.n5 24.5 
150 2271 2271 3390 3373 15. Ou 15.04 22.6 
200 2697 2697 3986 4026 13.4o 13.4o 19.9 
300 3525 3525 5153 5364 11.75 11.75 17.1 
4oo 4376 4446 6566 6669 10.9% 11.12 16.i. 
500 5382 5450 7914 3177 10.76 10.90 15. a. 
600 6154 6224 9026 9404 10.25 10.37 15.0, 
700 6938 7093 10366 11165 9.91 10.13 14.8: 
800 771b 7873 114 56 12395 9.65 . .34 14.3' 
1000 9275 9430 13722 14361 9.27 9.43 13.7: 
1300 11597 11752 17064 14625 8.92 9.04 13.1; 
1500 13142 13297 19289 21080 8.76 j. 66 12. til 
2000 16990 17145 24937 27704 3.50 8.57 12.4: 
^Capital investment represents 55 percent of the new cost of all equipment. The irn 
included. The investment items included may be found in Tables 25 thrcurh 2o in the Appi 
found in Tables 21 through 2u in the Appendix. 
^interest cost includes interest on capital investment and interest on operating co; 
capital investment and .07 x one-half the operating costs, assuming seven percent intere: 
total interest cv s L pur ùoeôr i. UT 1 each ul the . four methods 
apital investment per steer Average total interest cost13 per steer 
tii od Method Method Let! od Method Method Method 
II III IV I II III IV 
V 5 V V V S 
8.60 1437.00 1134.40 64.35 65.33 114.14 89.53 
1.15 155.60 126.62 7.L'3 7.97 12.89 10.57 
3.93 106.13 8y.26 5.6b 5.76 9.16 7.62 
2.20 70.04 59.20 3.95 4.00 6.13 5.2$ 
^.75 4"' .10 42.07 2.97 3.00 4.40 3.90 
5.53 41.14 36.30 2.64 2.67 3.85 3.45 
1.21 33.32 30.20 2.29 2.33 3.22 2.97 
y.60 30.63 28.04 2.16 2.20 3.01 2.80 
7.50 27.01 25.16 2.01 • 2.04 2.73 2.57 
24.52 24.35 i.yi 1.94 2.53 2.49 
?.oh 22.60 22.49 1.50 1.03 2.37 2.35 
3.46 19.93 20.13 1.Ù7 1.71 2.17 2.17 
L.75 17.17 17. Hi: 1.54 1.57 1.95 2.00 
L.12 16.1,2 16.67 1.4 « 1.52 1.89 1.91 
].yo 15. S3 16.33 1.46 1.50 1.85 1.88 
3-37 15.04 15.67 1.43 1.46 1.78 1.54 
D.13 14.81 15.95 1.40 1.43 1.77 1.83 
.34 14.36 15.49 1.39 1.40 1.73 1.81 
'.43 13.72 14. y6 1.35 1.37 1.68 1.77 
,.04 13.12 1^.32 1.32 1.34 1.63 1.73 
5.66 12.86 14.05 1.31 1.33 1.61 1.71 
5.57 12.41 13.05 1.30 1.31 1.5* 1.70 
xnent. The investment in feed, feeder calf and operating cost is not 
2o in the Appendix. Investment including feeder calf and feed may be 
i operating costs. This is calculated by adding- the product of .07 x 
>ercent interest rate. 
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this study. 
n 
A second degree equation, C = K + V^x + Vgx , fitted to 
the data in Table 7 gives the following equations for the totel 
capital investment in each method: 
1) Method I , T.C.I. = 868 + 8.53x - .00047x2 
2 
2) kethod II , T.C.I. = 850 + 3.69x - .00055% 
2 
3) kethod III, T.C.I. = 1428 + 12.41x - .00070x 
4) kethod IV , T.C.I. = 1147 + 13.7Sx - .00053x2 
where T.C.I, represents total capital Investment, K fixed 
investment, variable investment, and Vg an additional vari­
able cost or reduction in variable cost depending on the sign, 
p 
x the number of steers fed, and x the number of steers fed 
squared. The investment function, based on budget estimates 
at points between one and 2,000 steers, is no more accu­
rate than the budget estimates. However, it does allow pre­
diction at any number of discrete points between one and 2,000 
steers and provides a smooth curve. Otherwise, it is not 
assumed to provide probability estimates in the vein of con­
ventional regressive analysis. 
An estimate of average capital investment per steer at 
any discrete point may be obtained by dividing the total cap­
ital investment equations by x. This gives average per unit 
capital investment equations for: 
5) kethod I , A.U.C.I. = 368x-1 + 8.53 - .00047x 
6) kethod II , A.U.C.I. = 850x_1 + 6.69 - .00055% 
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?) Method III, A.U.C.I. = 1428x-1 + 12 = 41 - .00070.x 
8) Method IV , A.U.C.I. = 1147x_1 + 13.78 - .00053% . 
Average per unit interest cost equations may be developed by 
multiplying the above equations by the interest rate. 
As indicated in Table 7 and Figure 2, the investment per 
steer is higher for Methods III and IV than for Methods I and 
II. The investments for Methods I and II are equal up to 300 
head because no investment for tractor and wagon is charged. 
However, because of the fixed cost component, investment for 
all methods drops rapidly up to about a 75 steer volume end 
then more slowly up to about a 300 steer volume. From a 400 
steer volume to the 2,000 steer volume there is a drop of 
only 52.44 in investment per steer for Method I arid 82.55 in 
Method II. Method III uses the largest investment per steer 
for sizes from one to 300. At the 300 steer volume and 
greater, Method III has a lower average investment per steer 
than Method IV. The investment per steer between the 1,500 
and 2,000 steer volume drops 45 cents per steer under Method 
III and 40 cents per steer under Method IV. 
Columns 10 through 13, Table 7, represent the average 
interest cost per steer on the investment shown in columns 6 
through 9, plus interest on 50 percent of operating costs. 
The annual rate of interest is assumed to be seven percent. 
The interest cost on capital investment is a rather small 
part of the cost of feeding out steers, even when Method IV 
45 
is used- The more important factor is the availability of 
capital. 
The average per unit interest cost equation is construct­
ed by multiplying the capital investment per steer equations 
above by seven percent plus one-half the operating cost equa­
tion times seven percent. A.U-I.C. represents average per 
unit interest cost. 
9) kethod I , A.U.I-C• = 57.90x-1 + 1-29 - .000035% 
10) kethod II , A.U.I .C. = 68.97x-1 + 1.32 - .000045x 
11) kethod- Ill, A.U.I.0. = 103.02x-1 + 1.57 - .000051x 
12) kethod IV , A.U.I . 0 .  = 89.53x_1 + 1.68 - .000037% 
Because funds must be available to cover the operating costs 
which are incurred at various times throughout the feeding 
period, seven percent of one-half the operating cost is in­
cluded in the interest cost. The average interest cost per 
steer data in columns 10 through 13, Table 7, are plotted in 
Figure 3. 
Labor 
The hours of la cor used in feeding droves of steers of 
varying sizes when each of the four feeding methods are used 
are listed in Table 8A and graphed in Figure 4. Columns 6 
tnrough 9 list the average labor input (in hours) per unit 
for steer feeding enterprises of various sizes - again for 
each of the four methods. There is a fixed component in labor 
Figure 3. Average total interest cost per steer for each of 
the four methods from 0 to 700 steers ; curves are 
nearly straight lines end parallel from 700 to 
2,000 steers 
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Table 8A« Total labor inputs and average total labor inputs per steer for each 
of the four methods8 
Average total labor inputs 
To tal labor inputs (hours) per steer (hours) 
lNO . Of kethod kethod kethod kethod kethod kethod Method kethod 
steers I II III IV I II III IV 
1 97 167 170 124 97.00 167.00 170.00 124.00 
10 185 179 133 12.20 18.50 17.90 13.30 
lb 136 196 184 138 9.11 13.10 12.20 9.24 
cb 165 217 195 148 6.60 8 .7% 7.79 5.93 
40 207 254 210 163 5.19 6.35 5 .26  4 .07  
bO 236 275 221 172 4 .72  5.52 4 .40  3 .45  
70 %93 318 fc41 192 4.19 4.58 3 .44  2-74 
80 321 340 252 202 4.02 4. 25 3.14 2 .52  
100 376 382 272 221 3.78 3.82 2 .72  2 .21  
125 451 438 300 247 3.61 3.51 2 .40  1.98 
150 52% 492 325 272 3.48 3 .24  2 .16  1.81 
20v 664 601 378 321 3.32 3.00 1.89 1.60 
300 950 817 483 , 418 3.17 2 .72  1.61 1.39 
400 , 1237 1021 587 519 3.09 2 .55  1.47 1.29 
500 1533 1253 713 618 3.07 2.51 1.42 1.23 
600 1818 1494 819 746 3 .03  2 .49  1 .36  1 .24  
700 2104 1713 926 847 3.01 2 .45  1. 52 1 .21  
800 2389 1932 1031 9 57 2 .99  2 .41  1.29 1.19 
1000 2960 2370 1244 1159 2 .96  2 .37  1 .24  1.15 
1300 3816 3027 1563 1461 2 .93  2 .33  1 .20  1.12 
1500 438? 3464 1775 1668 2 .92  2 .31  1.18 1.11 
2000 5814 4559 2307 2172 2.91 2 .27  1.15 1.09 
aLaoor costs do not include cost of labor used in removing manure from lots. 
The value of the manure is assumed to be great enough to cover ell costs of manure 
removal. 
Figure 4. Total labor inputs and average total labor inputs 
per steer in hours for each of the four methods 
from 0 to 700 steers ; curves are nearly straight 
lines and parallel from 700 to 2,000 steers 
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inputs which entails such things P-S opening and closing doors, 
getting tractors and wagons from storage, "hooking up", etc. 
If the data for labor in steer feeding found in columns 
2 through 5, Tacle 8A, are fitted to the quadratic cost equa­
tion, the following results are obtained for total labor input 
(T.L.I.) in hours : 
13) kethod I , T.L.I. = 91.8 + 2.87x - .OOOOOSx2 
:2 
15) kethod III, T.L.I. = 165.0 + l.OSx - .000007x' 
14) kethod II , T.L.I. = 168.7 + 2-Elx - .000018%' 
2 
16) kethod IV , T.L.I. = 118-0 + l.Oox - .000004x2 
p 
where x equals the number of steers fed and x equals the 
number of steers squared. The first factor in each equation 
represents the fixed labor component. As mentioned earlier, 
this does not correspond exactly to the fixed labor component 
for any one size of steer drove because the component desig­
nated fixed labor is not fixed throughout the study. Methods 
II and III which ma^e use of a wagon have the highest fixed 
labor component. Method I has the lowest fixed labor compo­
nent but the highest variable labor component - kethod III 
with the highest fixed labor component has the lowest vari­
able component. The second or additional variable factor 
represented by Vg in the normal equation is significantly close 
to zero which indicates there are no economies or diseconomies 
to scale in the use of labor shown by the data here. 
/ Feeding cattle with Methods II and III takes the largest 
52 
amount of labor with very small droves, but hours of labor 
per steer using Method III drop rapidly as the size of drove 
increases. Method IV, the mechanical feeding system, makes 
the most efficient use of labor when 25 to 2,000 steers are 
fed. At a 50 steer drove size, the difference in labor re­
quirements between Methods I and IV is 1.27 hours per steer. 
However, at a 2,000 steer volume the Method I - Method IV 
difference in labor requirements is 1.82 hours, or Method IV 
ted.es less than one-half as much as Method I. Method I takes 
close to three hours per steer at volumes ranging from 300 
to %, 00v steers which was "Che largest volume studied. Over 
this range in drove size, Method III uses from 1.61 hours of 
labor per steer to 1.15 hours. As indicated in the previous 
section, use of Methods III and IV entails the largest invest­
ment per steer and, as indicated here, the smallest amount of 
labor when volumes over 50 steers are considered. Method IV 
also takes a slightly larger investment end less labor than 
x-.ethod III. Hence, the relative cost of labor end capital is 
an important iactor in determining the lowest cost method for 
a given farm and size of enterprise. 
Tables &=> and EC show costs charged to labor at wage 
rates of $1 and Ç2.50 per hour. The labor savings of Method 
IV become more important when wages fre high relative to 
other costs. If wage rates are o2-50 per hour and 1,000 
steers are fed, using Method I requires a total labor cost of 
»4,500 more than using Method IV. When volume Increases to 
Tacle 8B. Total labor costs and average total labor costs per steer for each of 
the four methods at a wage rate of $1 per houra 
Average total labor costs 
Total la cor costs (fo) per steer (&) 
i\o. of kethod kethod kethod kethod kethod Method kethod kethod 
steers I II III IV I II III IV 
1 97 166 170 124 97.00 167.00 170.00 124.00 
10 122 185 179 133 12.20 18.50 17.90 13.30 
15 136 196 184 138 9.11 13.10 12.20 9.24 
25 16b 217 195 14 L 6.60 8.72 7.79 5.93 
40 207 254 210 163 5.19 6.35 5.26 4.07 
5'J 236 275 221 172 4.72 5.52 4.40 3.45 
70 293 316 241 192 4.19 4.58 3.44 2.74 
80 321 340 252 202 4.02 4 .25 3.14 2.52 
100 378 382 272 221 3.78 3.82 2.72 2.21 
125 451 438 300 247 3.61 3.51 2.40 1.98 
150 522 492 325 272 3.48 3.24 2.16 1.81 
200 664 601 378 321 3.32 3.00 1.89 1.60 
300 950 817 483 418 3.17 2.72 1.61 1.39 
400 1237 1021 587 519 3.09 2.55 1.47 1.29 
500 1533 1253 713 618 3.07 2.51 l.<2 1.23 
600 1818 1494 819 746 3.03 2.49 1.36 1.24 
7U0 2104 1713 926 847 3.01 2.45 1.32 1.21 
800 *389 1932 1031 957 2.99 2.41 1.29 1.19 
1000 2960 2370 lc44 1159 2.96 2.37 1.24 1.15 
1300 3816 3027 1563 1461 2.93 2.33 1.20 1.12 
1500 4387 3464 1775 1668 2.92 2.31 1.18 1.11 
%000 5814 4559 2307 2172 2.91 2.27 1.15 1.09 
aLaoor costs do not Include cost of labor used in removing manure from lots. 
The value of the manure Is assumed to be great enough to cover all costs of manure 
removal. 
Table 80. Total labor costs and average total labor costs per steer for each of 
the four methods at a wage rote of $2.50 per hour8 
Average total Irbor costs 
Total labor costs (£) per steer ($) 
Ko . of Method Method Method Method Method Method Method ri e thod 
steers I II III IV I II III IV 
1 240 417 425 310 242.00 417.00 424.97 310.00 
10 305 463 448 5 32 30.60 46.45 44.80 32.50 
15 340 490 460 345 22.77 32.75 30. 50 23.10 
%5 41% 542 487 370 16.50 21.80 19.47 14.82 
40 518 635 525 408 12.97 15.87 13.15 10.18 
50 590 687 552 430 11.80 13.80 11.00 8.62 
70 732 795 602 480 10.47 11.45 8.60 6.85 
80 80k 850 630 505 10.05 10.62 7.85 6.30 
100 945 955 680 552 9.45 9.55 6.80 5.52 
1*5 1128 1095 750 618 9.02 8.77 6.00 4.95 
150 1305 1230 812 680 8.70 8.10 5.40 4.52 
200 1660 1502 945 802 0.30 7.50 4.72 4.00 
300 2375 2043 1207 1045 7.9% 6.81 4.02 3.48 
400 309% 2552 1467 1298 7.73 6.36 3.67 3.22 
500 3832 3132 1782 1545 7.67 6.28 3.55 3.08 
600 4545 3735 2048 1865 7.57 6.22 3.40 3.10 
700 5260 4%82 2315 2118 7.52 6.12 3.30 3.02 
dOO 597% 4830 2578 2392 7.47 6.02 3.22 2.98 
1000 7400 59%5 3110 2896 7.40 5.92 3.10 2.88 
1300 9o40 7567 3908 3652 7.32 5.62 3.00 2.80 
1500 10968 8660 4438 4170 7.30 5.78 2.95 2.78 
2000 14535 11397 5768 5430 7.27 5.68 2.87 2.72 
aLabor costs do not include cost of labor used In removing manure from lots. 
The value of the manure is assumed to be great enough to cover all costs of manure 
removal. 
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2,000 steers, t e difference in labor cost between Methods I 
and IV amounts to £9,105. The difference in the labor re­
quirements of Methods III and IV is very small in comparison. 
The difference et the 2,000 steer volume is only $-338. The 
organization end construction of the mechanical feeding system 
for Method IV would call for more technical and managerial 
skill. 
Figure 4 shows diagramatically the relative reduction in 
leb:.r input of Method III over method IV when size of drove 
increases. Multiplying equations 13 through 16 by vl or 52.50 
will give equations for labor cost at wages of $1 or Ç2•50 
per hour and labor cost for any given number of steers can be 
computed. 
Operating costs 
There are a number of costs other than investment end 
labor inputs which do not include cost of feed or steer as 
indicated in the section on Method of Analysis. These have 
been combined under the heading Operating Costs for analysis 
in this study. Included in operating costs are such costs 
as depreciation, electric power costs, tractor costs, death 
losses, transportation costs, medical costs, consumable equip­
ment costs, repair costs, insurance costs, personal taxes, 
etc • This section is an analysis of these costs. 
Table 9 is a compilation of the operating costs and 
Figure 5 is a graphic presentation of the data in Table 9. 
Table 9. Total operating costs and average total operating costs per steer for 
each of the four methods8 
Average total operating costs 
Total operating: costs ($) per steer {$) 
No. of kethod Method Method Method Lie thod Method Method Method 
steers I II III IV I II III IV 
1 201 299 387 289 201.33 229.30 387.00 289.27 
10 414 454 572 477 41.41 45.38 57.26 48.16 
15 514 550 681 580 34.27 36.67 45.40 39.01 
25 715 753 876 786 28.56 30.12 35.07 31.63 
40 1014 1051 1180 1095 25.34 26.27 29.51 27.5C 
50 12.12 1252 1381 1299 24.25 25.06 27.63 26.08 
70 1611 1699 1783 1708 23.01 24.27 25.48 24.47 
60 1810 1904 1985 1913 22.61 23.80 24.82 23.92 
100 2216 %313 2385 2322 22-16 23 .13 23.86 23.22 
1*5 2702 2832 2897 2837 21.61 22.66 23.18 22.67 
150 3205 3344 3405 3358 21.36 22.29 22-70 22.39 
200 4184 4377 4419 4366 20.92 21.89 22.05 21.83 
300 6154 6413 6420 6417 20.51 21.38 21.40 21.39 
400 8152 8447 8464 8449 20.38 21.12 21.16 21.12 
500 10120 10509 10499 10538 20.24 21.02 21.00 21.08 
600 12134 12537 12524 12601 20.23 20.89 20.87 21.00 
700 14156 14485 14517 14634 20.22 20.69 20.74 20.91 
800 16172 16492 16510 16708 20.22 20.41 20.64 20.89 
1000 20137 20300 20494 20897 20.13 20.30 20.49 20.89 
1300 26080 26351 26469 27017 20.06 20.27 20.36 20.78 
1500 30041 30405 30637 31262 20.02 20.27 20.43 20.84 
2000 39910 40340 40592 41416 19.95 20.17 20.30 20.71 
aTotal operating costs Include all costs other than feeder calf, feed, labor, 
and interest on investment. They include depreciation, repair, insurance, taxes, 
fencing, gas, oil, and livestock expenses. Livestock expenses cover transportation 
medical costs, veterinary expense, death loss, and purchasing costs. 
Figure 5. Total operating costs and average total operating 
costs per steer fro each of the four methods from 
0 to 700 steers; curves are nearly straight lines 
and parallel from 700 to 2,000 steers 
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Equations 17 through 20 represent quadratic cost equations 
fitted to the total operating cost (T.O.C.) data in Table 9. 
They are as follows: 
17) Method I , T.O.C. = 204 + 19.92% - .000060x2 
18) Method II , T.O.C. = 270 + 20.21% - .000200x2 
19) Method III, T.O.C. = 373 + 20.16% - .000055x2 
20) Method IV , T.O.C. = 262 + 20.59% + .000014x2 . 
2 
x equasl the number of steers per drove and x equals the 
number of steers per drove squared• Examination of the equa­
tions show clearly the increase in fixed costs as the more 
automatic cattle feeding systems are considered. The vari­
able cost coefficients also increase directly as the methods 
2 become more mechanical. The coefficients of x in Methods 
I, II, and III are very near zero with a negative sign. 
method IV is also very close to zero with a positive sign. 
All are caused by the fixed component which does not stay the 
same throughout. 
At market rrtes of interest and wages, the operating 
costs represent a relatively large part of non-feed costs in 
steer feeding. Here, too, are both fixed and variable costs. 
Method I and Method II have a minimum of fixed investment. 
Hence, the operating cost of feeding small droves using 
Method I or Method II is somewhat lower than the operating 
cost when using Method III or Method IV. 7,'ith Method I, oper­
ating costs are significantly lower up to a volume of 600 
steers and slightly lower throughout the range studied. The 
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operating costs of Methods III and IV are not greatly different 
for any size of enterprise. At the 300 steer level the per 
steer costs are practically equal. Method IV has a somewhat 
higher per steer cost up to 200 steers t';an the other methods 
but is not greatly different than Methods I, II, or III in 
cost from 200 steers to 2,000 steers. At the 2,000 steer 
level, Method IV is most expensive, Method III is next, fol­
lowed by Methods II and I. Method III drops below Method IV 
because a self-unloading wagon can be used to feed a very 
large number of steers, cut Method IV requires a complete 
duplication of the feed bunk for every 125 steers. Method I 
has the lowest investment per steer and the lowest operating 
cost throughout because a large amount of hand labor is used. 
However, often under farm conditions there is little alterna­
tive employment for labor in the fall and winter, and hence, 
only a very small amount need be charged to labor in cattle 
feeding. Method I may be the most economical system under 
the above mentioned conditions. However, if la.bor wages are 
high, the large amount of total labor cost will cause Method 
I to cost more. 
Tables ?, 5A, end 9, and Figures 2, 4, and 5 indicate the 
nature of•capital investment, labor, and operating cost curves 
connected with feeding steers when four different methods of 
feeding are used. Each method uses different proportions of 
capital and labor and has different operating costs. Although 
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all per unit inputs decrease as size of enterprise increases, 
different inputs decrease st different rrtes within methods 
and the rate of change also varies between methods. Hence, 
the lowest cost method would vary not only with size but also 
with the cost of inputs, such as interest and wage rates. 
Capital investment costs, labor costs, 
and operating costs combined 
In the following section interest on capital investment, 
labor costs, and operating costs, which have beer: described 
and analyzed in previous sections, are combined and the re­
sulting cost figures are analyzed. The totals will be con­
sidered total non-feed costs. To be truly total costs, the 
cost of the feeder calf and cost of feed would have to be 
added. The per unit steer calf cost and feed costs are con­
sidered constant (do not vary with size of drove) in this 
study. It is assumed that the market for feeders and feed is 
perfectly competitive. Hence, the following data is assumed 
to include all the costs which vary with size of cattle feed­
ing enterprise. 
Table 10 and Figure 6 show the average total non-feed 
costs with capital valued at seven percent end labor charged 
at $1 per hour. Teble 11 and Figure 6 show the average total 
costs with capital charged at seven percent and labor charged 
at ££.50 per hour. The cost equations 21 through 24 repre­
sent algebraically the cost curves on Figure 6 and data in 
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Table 10. Average total non-feed costs per steer including 
average total operating costs, ?versge total labor 
costs, and average total interest costs per steer 
for each of the four methods of feeding when wage 
rates are §1 per houra 
Average total non-feed costs per steer ($) 
Ko. of Method Method Method Method 
steers I II III IV 
1 362.68 461•63 671.14 502.80 
10 61.44 71.93 88.05 72-05 
15 49.06 55. 53 66.76 55.87 
25 39.13 42.84 48.99 42-81 
40 5  5 . 5 0  35.62 39.17 35-47 
50 31.61 33 .25 55.88 32.98 
70 29 .  49 31.18 32.14 30-18 
80 28.79 30.^5 30.97 29.24 
100 27.95 28.99 29.31 28.00 
125 27.13 28.11 28.11 27.14 
150 26.64 27.36 27.23 26.55 
200 25 .91 26.60 26.11 25-60 
300 25.22 25.67 24.96 24.78 
400 24.95 25.19 24.52 24.32 
500 24.77 25.03 24 .27 24.19 
600 24.69 24.64 24 .01 24.08 
700 24.6 5 24.57 23.83 23.95 
800 %4.60 24.22 23.66 23.89 
1000 • 24.44 24 .04 23.41 23.81 
1300 24 .31 23.94 23.19 23.63 
1500 24.26 23.91 23.32 23.66 
2000 24 .16 23.75 23.03 23.50 
sThese costs re s to tsl of costs found in Tables 7, 8B, 
and 9. Feed cost and purchase cost of feeder are not in­
cluded . 
Table 10. The total non-feed cost (T.K. F.C . ) equations with 
interest et seven percent and lebor et Si per hour are: 
21) Method I , T.K.F.C. = 363.70 + 24.0 x - .000103x2 
22) Method II , T.K.F.C. = 506-57 + 23.74x - .000263x2 
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Table 11= Average total non-feed costs per steer including 
av er ag e u o u y j. ùjpei'&ôxii^ oo s o b , b v u i- £ g u w ;»u „l 
labor costs, and average total interest costs 
per steer for each of the four methods of feeding 
when wage rates are $2.50 per hour8 
Av ersge total non-feed costs per steer ($) 
Ko . of Method Method Method Method 
steers I II III IV 
1 507.68 711.63 926.11 688.80 
10 79.84 99.80 114.95 91.25 
15 6£.7£ 75.18 65.06 69.73 
£5 49 .03 55.92 60.67 51.70 
40 41. £5 45.14 47.06 41.58 
50 38.69 41.53 4£ .48 38.15 
70 35.77 38.05 37 .30 34.29 
60 34.8£ 36.62 35.68 33.02 
100 33.62 34.7£ 33.39 31.31 
125 32.54 33.37 31.71 30.11 
150 31.86 32. c£ 30.47 29.26 
£00 30.89 31.10 28.94 28.00 
300 29.97 29.76 £7.37 26.87 
400 %9.59 29.02 26.72 26.25 
500 29.37 28.80 26.40 26.04 
600 29.23 £3.57 £6.05 25.94 
700 29.14 28.24 25.81 25.76 
800 £9.08 £7.83 25.59 25.68 
1000 28.96 27.59 25.27 25.54 
1300 £5.70 £7.43 £4.99 25.31 
1500 £8.64 27 .38 £4.99 25.33 
2000 %8.5£ £7.16 24.75 25.13 
sThese costs ; re a to tsl of costs found in Tables ?, 8C, 
and 9. Feed cost and purchase cost of feeder is not included 
23) Method Hi, T.i . .F .0. = 641 • 0£ + %£.81x - .0001l£x2 
fc4) Method IV , ï. ; .C . = 46y .  53 + £3 .3 Ox - .OOOC i27x2  . 
V.'hen la bor wages are increased to $2'50 per hour the 
total non-feed cost (T.K.F.C.) equations are changed to: 
Figure 6. Average total non-feed costs per steer at $1 per 
hour and $2.50 per hour for each of the four 
methods from 0 to 700 steers ; curves are nearly-
straight lines and parallel from 700 to 2,000 
steers 
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26) Method II , T.K.F.C. = 753.97 + 27.06% - .00026-3%^ 
ad) kethod I , T.K.F.C- = 501-40 + 88.lbx - .0000115% 
„2 
27) kethod III, T.K.F.C. = 838.52 + 24.43% - -000123X2  
28) i-iethod IV , T.K.F.C. = 646.5-5 + 24.75% - .000033%% • 
When equations 21 through 24 are divided by % (the number 
of steers) trie following average per unit non-feed cost 
(A.P.U....F.C.) curves are derived : 
29) kethod I , A.P.U.K.F.C. = 363.70x-1 + 24.06 - .000103x 
30) kethod II , A.p.U.K.F.C. = 506.97x-1 + 23.74 - .000263x 
31) kethod III, A.P.U.K.F.C. = 641.O^x-1 + 22-81 - .000112% 
32) method IV , A.p.U.K.F.C. = 46S.53x_1 + 25.30 - .000027% 
and, when equations 25 through 23 are divided by %, the fol­
lowing average per unit non-feed costs curves are developed: 
33) method I , A.p.U.K.F.C. = 501.40x-1 + 28.15 - .000115% 
34) kethod II , A.P.U.K.F.C. = 763.97%-! + 27.06 - .000263% 
35) kethod III, A.p.U.K.F.C. = 8B6.52x-1 + 24.43 - .000123% 
36) kethod IV , A.p.U.K.F.C. = 646.53x-1 + 24.75 - .000033% 
If the feed cost and feeder calf cost ($206.98) is added to V^_ 
(the coefficient of the second polynomial) the resulting equa­
tion will equal total per unit cost. V^ (the coefficient of 
the second polynomial) in equations 3-5 through 36 indicate 
how close together the variable costs of each method are. 
The coefficient of the third polynomial (Vg) is too small to 
be significant. When 2,000 steers are fed, Vg would amount 
to acout 12 cents per steer. Hence, no true returns to scale 
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are Indicated. The fixed cost is largely responsible for 
the decrease in costs as size of operation increases. 
An analysis of the total cost data indicates that a 
farmer may maximize profits using Method I or kethod II, even 
when feeding a large drove, if he has a surplus of labor and 
high opportunity costs for capital. This is visualized in 
Figure 7 where a long-run average cost curve is derived (with 
labor wages at v2. 50 per hour). As indicated earlier many 
more short-run aver'ge cost curves could have been set up if 
a new curve was set up each time fixed costs were changed -
each time a larger self-unloading wagon was used under Method 
III, for instance. The average total non-feed cost curve 
suggests that the use of Method IV may be limited to condi­
tions where predicted size of drove will be 200 to 700, inter­
est rates on capital are low, and wages are very high. Method 
III appears to offer the greatest advantage if 700 to 2,000 
head of steers are to be fed out. The author would hypothe­
size more potential for technological improvement in Method 
IV. 
The cost curves of the four methods are so close together 
at 200 steer droves ($2 per steer with labor wage at 02.50 
per hour) that there is no big cost advantage for either 
method. The difference is greater for droves too small to 
make efficient use of labor saving equipment. A farmer would 
not consider setting up a mechanical feeder for ten steers. 
Figure 7. Average total non—feed cost curves per steer at 
•50 per hour shown as average short-run cost 
curves with s long-run average cost curve for each 
of the four methods 
average total non-feed cost per steer at $ 2.50 per hour 
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Hence, a fermer who is short- on capital and long on labor may 
prefer to use Method I or Kethod II until he is in a position 
to feed over 200 head and can invest in steer feeding equip­
ment without taking capital from other uses giving high re­
turns. When investment capital is available end the drove 
is above 200 steers, Kethod IV, including the mechanical 
feeder, will be most efficient. When wage rates are tl per 
hour, the self-unloading wagon and fenceline bunks become 
the most efficient system at a 600 head drove size. With 
wages at $2.50 per hour, Kethod III becomes the lowest cost 
system when volume reaches 800 steers. This study indicates 
returns to scale are insignificant and hence, constant returns 
to scale in steer feeding seem most likely. Research into 
cattle feeding enterprises of volumes beyond 2,000 head may 
prove interesting in this regard. 
Recently, there has been much specualtion on regional 
adjustment in cattle feeding. Both the size of the cattle 
feeding industry end the size of firm within the industry has 
been increasing rapidly in the southwest. Thus, the ability 
of the midwest farmer to compete effectively with feeders in 
other regions has been questioned. Recently outstanding 
research has been done on non-feed costs in cattle feeding 
in the southwest (22, 25, 34). This coupled with more work 
in the midwest will contribute to an answer to this question. 
The popular explanation for the competitive advantages 
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of the c-e.t-tle feeder in the southwestern region is a supposed 
economy of scale for the larger size of firm in the south­
west. Other factors that may be considered in studying this 
development are l) a change in the regional demand for meat, 
2) some increase in feed supplies in the southwest, 3) tech­
nical developments which increase the relative demand for 
lower quality meat, 4) high fixed cost or "bunchiness" of 
resource factors which increase optimum size but no true 
economies of scale, 5) structure of the farm industry pre­
vious to the increase in demand for beef in the southwest, 
and 6) the stage of development of markets for feeder cattle, 
for feed, and for finished beef. All of these may help deter­
mine 1) reasons for present nature of cattle feeding industry 
in the southwest, 2) whether size of firm will continue to 
increase or may level out and even decline somewhat as the 
cattle feeding industry in the southwest develops. 
The transportation costs are large enough to place mid-
western feeders at a distinct disadvantage in effectively 
competing with southwestern feeders as long as feed and 
feeders can be purchased locally by southwestern feeders. 
If southwestern feeders are able to compete advantageously 
beyond the point of using home produced feed, a cost advantage 
from size of operation may be an important factor. The fore­
going analysis is an effort to determine if there are savings 
in the midwest as a result of size or as a result of using 
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high capital consuming methods of steer feeding. 
However, this cost analysis indicates that no one method 
of feeding or size of drove is best for cattle feeding enter­
prises on all farms in the midwest. A feeding method must be 
adapted to fit each farmer1 s resource position. According 
to this study a steer feeding system using self-unloading 
wagons and fenceline bunks becomes very efficient in use of 
resources when 400 or more steers are fed. The costs of 
feeding, other than the feeder cost and the feed cost, become 
low enough st the 400 steer level that a small change in 
either purchase cost of feeder or cost of feed will offset 
a very big percentage change in the non-feed costs. 
If kethod III can be used to feed more then 400 steers 
and there are complementarities between corn production and 
steer feeding which enable feed costs of a farm oriented steer 
program to be somewhat lower than feed cost to a specialized 
steer feeding firm, it would seem the combination of a corn 
producing and c?ttle feeding unit would heve a competitive 
advantage with the more specialized cattle feeding firm. 
Here costs of obtaining feeders ere assumed to be identical 
for the two farms. 
This study is not prepared to analyze the relative costs 
of feed, of feeder steers, or of marketing. The possibility 
that a specialized firm may have external economies in mar­
keting was not considered. 
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Feeder cat tie very by age, sex, and quality, as well as 
time of year of purchase and length of feeding period. Part 
II will be an analysis of integrating the cattle feeding 
system (kind of feeder, time of purchase, etc.) with the 
remainder of the farm business so as to contribute most to 
net income. The analysis will be made specifically for farms 
in the Clarion-Webster soil areas of Iowa but may apply to 
other similar areas. 
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PART II: ALTERNATIVE CATTLE FEEDING- ENTERPRISES IN 
RELATION TO OVER-ALL FARk RESOURCE USE 
Purpose and Procedure 
The over-all purpose of this segment of the study is to 
examine the kinds of cattle feeding systems that will con­
tribute most to net income on well managed farms with various 
amounts of available capital in the Clarion-Webster soil area 
of Iowa. 
The empirical method used is a modification of the 
stanaard simplex method of linear programming allowing one 
resource, in this case capital, to very. The logic and cal­
culation procedures for linear programming are thoroughly 
explained and illustrated by Heady and Candler (16). The 
mathematical technique permits simultaneous consideration of 
many hundreds of possible plans considering the assumed input-
output coefficients and prices used. If results are to be 
realistic, the input-output coefficients, prices, etc. used 
must ce accurate and representative of the farm situation 
being studied. It allows specification of the most profitable 
plan at a large number of specific operating capital restric­
tions from zero operating capital to the amount that will 
allow only five percent return to capital - considering soils, 
labor, equipment, and other restrictions. The cattle feeding 
systems and combination of systems which are included in the 
optimum farm plans at various levels of operating capital are 
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identified. This method also enables the estimation of the 
increase in net income made possible when capital is made 
available to allow increase in the size of cattle feeding 
enterprises. 
Resource Characteristics and Supplies 
Land restrictions 
This analysis is for a 520-acre owner-operated farm in 
the Clarion-Webster soil area. This is the level soil area 
of north central Iowa."*" For the purposes of this study, it 
is assumed that the same cropping systems can be used on both 
the Clarion and Webster soils. The two types of soils, there­
fore, ere not differentiated for the analysis which follows. 
Table 12 indicates the amount of land to be cultivated, 
kept in permanent pasture, farmstead, roads, etc. It is 
Table 12. Classification of Clarion-Webster soils for 
programming analysis and specifications of 
cropping systems 
Use Percent Acres 
Cultivated (Class I and II) 9-3.9 300.48 
Permanent pasture 10.56 
Farmstead, roads, etc. 8.96 
^For soil type descriptions see (42, pp. 38-43, 82-89). 
76 
assumed that all cultivated land is either class I or class 
II. The crop coefficients used in the calculations for crop­
land which is one-half class I and one-half class II. 
Management restrictions 
The coefficients selected for this analysis represent 
the level of management found on the best commercial farms 
with large cattle feeding enterprises. It is assumed farmers 
with large cattle feeding enterprises have relatively some­
what less skill in hog production than in beef production. 
Hence, coefficients for hog production represent conditions 
found on typical or only slightly above average farms. 
Building and equipment restrictions 
Farms are assumed to have 15 units of specialized hog 
buildings. A unit is the space necessary for one sow and 
litter. Sufficient hay and grain storage for crops produced 
is allowed in the model. Feedlot capacity and feeding equip­
ment for £00 head of feeder steers is included in the restric­
tions. To enable steer feeding enterprises which use the 
feedlot at different times of the year to be in the optimum 
plans together, feedlot restrictions were for the following 
five periods of the year: 1) September-October, 2) November-
December-January, -3) February-Karch-April, 4) May-J une, 5) 
July-August. Thus, for instance, 200 steers could be fed-out 
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using the feedlot from November through January and another 
200 steers could be fed-out using the feedlot February through 
J une. 
Capital restrictions 
Since availability of funds may effect the enterprise 
and resource combination for the optimum farm organization, 
an adaptation of the simplex linear programming method which 
allows capital to vary was used. Hence, plans have been com­
puted assuming several different supplies of operating cap­
ital. Operating capital includes funds which can be used on 
any of the enterprises described later. The lower capital 
levels may be representative of conditions facing young 
farmers. The higher capital levels of the more Intensive 
plans more nearly represent those of established and expe­
rienced operators• Aside from harvesting machinery for corn 
and soybeans, sufficient farm machinery to crop each farm is 
assumed. Silage storage, silo unloader, and a self-unloading 
wagon is assumed available for cattle feeding. 
Labor restrictions 
Separate labor restrictions for farm organizations are 
used for the following groupings : December-January-February, 
karch-April, hay-June, July-August, and September-October-
Kovember. Labor supplies on 320-acre farms are summarized 
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in Table 13. In addition to family and operator labor, hourly 
labor can be hired for $1.10 per hour during March-April and 
(or) May-June for all enterprises. The labor coefficients 
include a full-time hired man, the cost of whom is included 
in fixed costs (Table 29 in Appendix). 
Table 13. Hours of family labor, full-time hired man labor, 
plus operator labor available in specific periods 
as direct labor Inputs on a 320-acre farm 
Period 
Working 
days 
Hours/ 
day 
Total 
hours 
Total 
hired labor Total 
Dec.-Jan.-Feb. 78 8.0 624 624 1248 
March-April 52 8-5 552 332 884 
May-June 52 10.0 520 520 1040 
J uly-August 52 13.0 676 346 1022 
Sept.-Oct.-Nov 78 8.5 663 663 1326 
Total 312 3035 248 5 5520 
Miscellaneous restrictions and coefficients 
Labor requirements are those demanded directly for the 
enterprise or rotation. Labor and other costs of harvesting 
hay and silage are charged to the cattle that consume it. 
Meadow is harvested for hay only if it is to be fed in drylot. 
Other rotation forage and unused permanent pasture is grazed 
or left idle. Hay cannot be bought or sold. Oats and corn 
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can be purchased, sold, or fed to livestock. Corn produced 
on the farm can be made into silage and the equipment for 
silage harvest is assumed available. It is assumed that hay 
and grain storage facilities are adequate for the size of crop 
enterprise allowed by the various restrictions outlined in 
this section. 
Prices used 
Prices used in this study represent long-run price ratios 
between commodities with adjustment to a price level relative 
to corn at §1.20 per bushel."*" The method used in adjusting 
these prices to obtain their long-run relationship to each 
other is as follows : the average product price for the period 
1947-1957 is divided by the average corn period over the same 
period; this quotient is then multiplied by $1.20. This ad­
justs all prices to the $1.20 corn price level (45). As 
long as the historic relationships continue, the farm plan 
which maximizes profit will be the same, regardless of the 
absolute price level. Of course, the amount of net income 
will vary with price level. 
^Additional information on prices may be obtained from 
(17) . 
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Enterprises 
The basic enterprises considered in this study include 
four cropping plans with two levels of fertilization for each, 
eleven steer feeding systems, and three hog systems. All 
enterprises considered compete with each other for use of the 
limited resources. 
Crop enterprises 
Rotations considered include continuous corn, corn-corn-
oats-meadow (CCOk), and corn-soybeans-corn-oats-meadow 
(CSbCOk). Two levels of commercial fertilization are con­
sidered for each rotation except continuous corn on inter­
mediate and high level. Resource requirements for the various 
cropping systems are shown in Table 14.^ 
karket value minus variable cost is the net revenue shown 
in tnis table for each of the activities. To determine net 
income from the revenue figure, fixed costs which have been 
estimated must be deducted- However, fixed costs do not 
affect the selection of the maximum profit plan. Fixed costs 
itemized in Appendix Taole kS include the cost of one year-
around hired man, the fixed cost of steer feeding equipment, 
2 
as well as cropping machinery, etc. 
3-Crop yields and fertilization rates are obtained from 
(41). 
^For additional information on fixed costs see (37, p. 
klk) -
Table 14. Resource requirements, net revenue and physical output per acre of 
selected cropping activities 
Item CCOl^8 CCOMg CSbC0M1a CSbCOMg CCSb18 CCSbg 
Continuous 
corng 
Labor (men-hours) 4.06 4.06 4.19 4.19 6.30 6.30 7.10 
Operating capital*3 (£) 11.89 14.86 11.47 14.11 14.88 19.22 22.03 
Ket revenue0 ($) •55.51 39.30 40.55 4k.57 53.26 56.57 64.37 
Feed grain produced (bu.) •39.55 44.38 31.94 35.10 40. 77 46.67 72.00 
Hay produced (tons) 0.7b 0.85 0.60 0.68 0.00 0.00 0.00 
^-Subscript 1 refers to intermediate fertilization rate. Subscript 2  refers to 
high rate of fertilization. 
^Operating capital requirements include funds required for production cost, 
such as spraying, shelling, seed and fertilizer. 
°l\et revenue is market value minus variable costs. 
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Livestock, enterprises 
Resource requirements for livestock units are specified 
in Table 15. As mentioned earlier, the coefficients are based 
on the assumption that the farm operator will use a more ad­
vanced level of management skill on the steer feeding enter­
prises than on the pork producing enterprises. 
Cattle feeding enterprises"*" 
Eleven cattle feeding enterprises are allowed to compete 
for scarce resources. The enterprises vary in sex, quality, 
age, time of feeder purchase, and in length of feeding period. 
There are also variations in the relative amounts of forage 
fed. The steer feeding enterprises strictly specify drylot 
feeding and that no ho^s are fed with the cattle. In actual 
practice, if there is idle pasture, cattle may be pastured 
for a short period before being placed in the feedlot, or 
steers may be allowed to glean the cornfields. The use of 
by-products may bring net revenue above the amounts considered 
here; also cattle may be purchased earlier at lighter than 
specified weights and not put in the feedlot immediately. As 
in the previous section, the return from manure is allowed to 
offset the cost of removal. 
^Input-output data on cattle enterprises may be found In 
Table 30 of the Appendix and in (20, 23). 
83 
Table I>. Resource requirements and receipts of selected livestock act-'vit^es 
Labor Feed 
Dec.-Jan. 
Activity Feb. 
- March-
April 
May-
June 
July-
Aug. 
Sept.-
Cct.-Nov. 
Corn 
equiv. Haya Silage Pas 
hr. hr. hr. hr. hr. bu. ton ton da 
Steer calves, good-choice 2.^89 1.599 1.749 1.1*62 1.809 kv'.50 .k885 2.25 -
Steer calves, medium-good 2.H69 1.577 1.7kl — 2.293 2k.50 .k885 k.oo -
Heifer calves, good-choice 2.909 1.577 1.7kl — 1.059 35.2*0 .kooo 2.00 -
Yearlings, good-choice, 
long-fed 2.97k 1.926 l.yia — —  1.059 55.00 .kooo 2.50 — 
Yearlings, good-choice, 
short-fed 2.869 1.552 —  —  — —  1.059 k5.00 .3000 1.00 — 1  
Yearlings, medium, short-fed —  - —  —  i.72a 1.72*1 1.810 25.00 .3000 3.00 
Yearlings, good-choice, 
short-fed, spring .929 1.577 1.72a —  — •  —  —  k5.oo .2000 .75 
Yearlings, good-choice, 
short-fed, fall 2.889 .790 — —  — —  .909 k5.oo .2000 .75 — • 
2-year olds, good-choice, 
long-fed 2.869 1.552 —  —  — —  1.559 
o
 
o
 
3
 — —  2.30 — 
2-year olds, good-choice, 
short-fed 2.511 —  —  —  —  —  —  2.389 35.00 —  —  2.00 —-
2-year olds, medium, short-fed —  —  1.926 2.889 28.30 — —  2.20 — 
Hogs, 1-litter It. 352 3.016 3.722 3.322 2*. 677 113.39 37. 
Hogs, 2-litter 10.260 7.793 5.639 6.696 -772 213.80 — — — 36 
Hogs, U-litter 22.185 11.668 12.641 12.33k 18.539 1*23.70 — —  —  •  
Hogs, 6-litter 29.056 20.888 20.2*20 18.90k 27.422 637.20 —  —  - - — 
aHay fed to hogs is purchased. Expense is included in variable costs. 
^Represents total revenue minus variable cost. 
cune unit = 50 sq. ft., or enough space for one sow and two litters per year. 
^A feedlot unit represents k0 sq. ft. of feedlot space plus bunK space and fixed equipment for 
Steer feedlot by periods 
ilage Pasture 
Bldgs. 
hogs 
Nov.-Dec.-
Jan. 
Feb.-Mar.-
Apr. 
May-
June 
July-
Aug. 
Sept.-
Oct. Capital 
Net 
receipts'3 
ton day unitc unit° unit° unit^ unit^ unit° & $ 
2.25 —  —  1 1 1 1 — 156.60 109.61 
4.00 — — 1 1 1 1 134.70 98.53 
2.00 —  —  1 1 1 — —  — —  120.68 92.95 
2.5o — — 1 1 1 —  —  — 148.5? 128.87 
L.00 —  —  1 1 102.81 93.28 
3.00 —  —  1 1 1 105.94 74.92 
• 75 — — 1 1 — —  — 88.78 87.87 
.75 —  —  — —  1 — — —  — —  1 08.78 89.09 
>.30 
— —  1 1 — —  — 1 130.39 101.86 
>.00 
— —  ' 1 — —  — —  — 1 109.07 87.96 
?.20 — — — —  —  —  1 1 81.97 69.49 
— 37.44 .75 — —  144.96 221.71 
— 36.4 '  1.00 — — —  290.00 410.52 
— —  2.ho — — —  813.80 826.09 
— —  
— —  2,ho — —. —  —  1,107.00 1,190.34 
.pment for one steer. 
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Good-choice steer calves Good to choice steer calves 
weighing 450 lbs. are purchased the first psrt of November. 
They are wintered on silage and hay and put on a full feed of 
grain and hay near April 1 for approximately 150 days. They 
are sold v.eighlng 1,050 lbs. about September 1. 
Medium-good steer calves Medium to good steer calves 
weighing 425 lbs. are purchased around September 1- They are 
fed hay and silage for 180 days, then put on a finishing 
ration composed of hay, silage, grain and supplement. They 
are sold acout June 1 weighing 925 lbs., for a gain of 500 
lbs. Less corn is fed to the medium-good steer calves than 
to the good-choice calves and there are no cattle in the 
feedlot in July and August. 
Good-choice heifer calves Good to choice heifer 
calves weighing about 425 lbs. are purchased the first part 
of Lovember. They are full-fed hay, silage., and some grain 
throughout the feeding period . In the last 90 days the corn 
is increased and they ere sold in June. Gains of 425 lbs. 
are produced giving them a selling weight of 850 lbs. 
Good-choice yearling steers The purchase weight of 
these animals is 650 lbs. They ere bought ne?r Kovember 1 
and kept on the farm until June. Feeding practices ere the 
saine as for choice calves except the wintering phase is 
shorter. The average gain per animal is 500 lbs. for a 
market weight of 1,150 lbs. 
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Good—cholce . short—f eu., yearling stssrs The good, to 
choice yearling steers are the same kind of steers as described 
above and they are purchased in November also. However, they 
are put on full feed immediately and sold the last of April 
or the first of kay at about 1,100 lbs., thus allowing for a 
gain of 450 lus., 100 lbs. less than the longer feeding 
period. 
Medium, short-fed, yearling steers Medium yearlings 
are purchased in May at an average weight of 550 lbs. They 
are put on a moderately high grain ration and are marketed 
the following October. The market weight averages 1,050 lbs. 
per head. 
Good-choice, short-fed, yearling steers, spring The 
purchase weight of these animals is 700 lbs. They are pur­
chased in February and kept on the farm until June. A heavy 
grain ration is fed with some silage- The average gain per 
animal is 400 lbs. for s market v;eight of 1,100 lbs. 
Good-choice, short-fed, yearling steers, winter The 
purchase weight of these animals is 700 les. They are bought 
in Septemcer and kept on the farm until January. The feeding 
plan is the same as the plan for the spring cattle. The 
average gain per animal is 400 lbs. for a market weight of 
1,100 lbs. 
Good-choice, two-year-old steers This enterprise 
consists of good to choice two-year-old steers purchased in 
86 
September- at a weight of 800 lbs. They are wintered, for a 
short period on a high roughage ration of corn silage and hay 
and finished on a high grain ration. The animals are mar­
keted in April after 210 days on the ferm at an average weight 
of 1,£14 lbs. 
Good-choice, short-fed, two-year-old steers This is 
the same kind (age, quality, size) of cattle and purchased at 
the same time as the cattle described Immediately above. 
However, they are put on a grain ration immediately, fed for 
a shorter period and sold at a lighter weight (1,180) in 
January. The average gain per head is 380 lbs. as compared 
to an average gain of 414 lbs. for the cattle above-
Medium, two-year-old steers The purchase weight of 
these animals is 800 lbs. They are bought in July and kept 
on the farm until October - Twenty-eight and one-third bushels 
of corn equivalent and 2-2 tons of corn silage per steer are 
consumed - The average gain per animal is 320 lbs., for a 
market weight of 1,120 lbs. on October 1. 
Hog systems 
Four hog systems - a 1-litter system, a 2-litter system, 
a 4-litter system, arid a 6-litter system - are allowed to 
compete for scarce resources, including 15 units of hog 
shelter. The 15 units of hog shelter put a definite maximum 
to the size of the hog enterprise. Although, the 4- or 6-
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litter system coefficients allow for extensive improvement to 
the 15 units of hog shelter. 
For the 1-litter system, gilts ere selected and bred to 
farrow in late May and sre moved to pasture two weeks later. 
Pigs are weaned at six to eight weeks and all sows are sold 
after they dry up. Pigs are fed on pasture, allowed to glean 
cornstalk fields, and finished on drylot to be sold in Decem­
ber or later, depending on outlook information. Death loss 
after weaning is 1.5 percent. 
Sows farrow twice yearly, February through April and 
August through October, for the 2-litter system. Pigs sre 
weaned at six to eight weeks of age• Spring pigs are moved 
to pasture for growing and finishing. Fall pigs are finished 
on cornstalks and in drylot. Replacement gilts sre kept as 
needed. 
The 4-litter hog system includes two groups of sows 
farrowing twice yearly. Each group farrows in winter and 
summer, with one month between groups during each farrowing 
season (£5). This farrowing system avoids heavy la cor re­
quirements for hogs during the busy spring and fsll crop 
seasons. The litters and sows sre moved from the farrowing 
house to the nursing-growing-finishing shed when the pigs are 
two weeks old. At four to five weeks, the pigs are weaned by 
moving the sows to the sow colony. The pigs remain in the 
sheds and are kept in confinement on concrete until sold. 
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The 6-litter hog system includes three groups of sows 
farrowing twice a yeer so that pigs are produced in six months 
of the year. Litters are moved from the farrowing house to 
nursing sheds at two weeks of age. After weaning at four to 
five weeks, the pigs are moved to growing-fattening sheds and 
finished on concrete. Sows are transferred to the colony 
after pigs are weaned. This system uses a large amount of 
capital in improvements. Labor is used in roughly equal 
amounts each month of the year. 
Other activities 
A shortage of labor in the period March through June 
often limits livestock production on Iowa farms. Therefore, 
for the purpose of this study, labor may be hired in March 
and April or May and June if an additional hour of labor 
returns more than the wage rate of 51.10 per hour. A labor-
purchase activity is included for each of the two periods to 
allow expansion of the livestock program through hired help. 
As a result, labor during other periods can be more fully 
utilized and a larger income is allowed. 
The model employed allows the operator to sell corn (corn 
equivalent feed grains) for Si.20 a bushel, or convert It to 
silage, depending upon which adds more to net income. If net 
income is increased by more than $1.-30 a bushel by feeding 
corn, grain can be purchased. Costs included in hog produc­
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tion activities for repair of specialized buildings are 
assumed to cover conversion expense. 
Method of Analysis 
Linear programming techniques have been used in this 
study to determine optimum farm programs including alternative 
feeder cattle programs. A modification of the ordinary sim­
plex method of linear programming was used to allow con­
tinuous variation of the capital restrictions from zero to an 
unlimited level. For this particular analysis capital is 
allowed to vary from zero to the total amount which can be 
invested with marginal return greater than five percent. This 
method allows specification of maximum profit plans for each 
level of capital and shows the changing pattern of optimum 
resource use associated with capital supply. The following 
specific steps v:ere taken in the analysis : 
1. The profit-maximizing, variable capital plans were 
computed and are presented. 
2. The effect on income of grain buying, or more varied 
use of feedlot, and of March-April and May-June labor 
purchases are analyzed. 
•3- The effect on the cropping plan when money is avail­
able for a large cattle feeding enterprise is 
studied. 
These comparisons were made to help answer questions such 
90 
as: "Whet are the effects on farm organization when capital 
is very limited and other fixed resources are not fully used?" 
or "How is the farm organization and net income affected by 
purchase of resources as they become limited? " 
Presentation of Optimum Plans for 320-Acre Farms 
on Clarion-Webster Soils 
The optimum plans at various capital levels are presented 
in Table 16 and presented diagramatically in Figure 8. The 
second column indicates the amount of operating capital"*" re­
quired by each plan; the third column indicates the net 
p 
income, while the fourth column indicates the rotation and 
livestock enterprises which are optimum for the particular 
capital level. Column 7 Indicates which resources, besides 
capital, are limiting, while the last two columns indicate the 
amount of grain to be sold or purchased and labor to be pur­
chased. 
When capital is very limited, other fixed resources are 
not fully used. They are essentially "free goods" and their 
use represents no cost to the firm in this particular case. 
Capital is scarce and therefore the enterprise which 
gives the highest return per dollar invested is chosen first. 
^Operating capital does not include fixed capital. 
^Fixed expenses of $6,750 were subtracted from net 
revenue to obtain net income • 
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Table 16. Optimum farm plans for 320-acre farms in Clarion-Webster sell area with different 
Plan 
Capital 
level 
(6) 
Net 
income 
(3) Enterprise Acres 
Level 
Litter 
1 4,472.17 7,278.53 CCSbi 300 
2 6,620.03 9,31*0.79 Continuous corn 300 
3 9,519.25 11,399.14 Continuous corn 300 
Hogs, 1-litter 20 
4 10,969.67 12,129.68 Continuous corn 300 
Hogs, 2-litter 30 
5 11,536.90 12,3u3.53 Continuous corn 298 
CSbCCM? 2 
Hogs, 2-litter 30 
Yearlings, good-choice, short-fed, spring 
6 3k,003.76 20,813.81 Continuous corn 222 
CSbCOMo 79 
Hogs, 2-litter 30 
Tearlings, good-choice, short-fed, spring 
Yearlings, good-choice, short-fed, fall 
7 37,671.00 22,047.16 Continuous corn 210 
CSbC0X2 90 
Hogs, 2-litter 30 
Yearlings, good-choice, short-fed, spring 
Yearlings, good-choice, short-fed, fall 
8 46,118.99 24,632.78 Continuous corn 252 
CSbCŒ'i2 48 
30 Hogs, 2-litter 
Yearlings, good-choice, short-fed, spring 
Yearlings, good-choice, short-fed, fall 
2-yr. olds, good-choice, , long-fed 
aNet income, with all variable costs plus fixed costs of $6,750 deducted from gross retm 
Appendix. 
^Shows additional resource limiting. Hence, for each row, all resources mentioned previc 
CA plus (+) indicates a grain sale, while a minus (-) indicates a corn purchase. 
h different quantities of operating capital available 
Level 
Additional 
resources 
Corn surplus 
or deficit0 
Kay-June 
labor hired 
res Litters No. limiting*3 (bu.) (hr.) 
00 Land +12,24b 0 
DO +21,630 0 
DO 
20 
Hog shelter +19,367 0 
DO 
30 
+18,422 0 
m 
2 
30 
7 
May-June labor +18,029 0 
.2 
9 
30 
66 
200 
Feedlot capacity 
Sept.-Jan. 
+2,468 0 
0 
0 
30 
108 
200 
Feed grain 0 55 „ 
2 
3 
30 
153 
10 
189 
Sept-Nov. labor 0 191 
gross returns. Fixed costs are itemized in Table 29 in the 
.oned previously also are limiting. 
le. 
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Table io. vConoiaueu; 
Capital Net 
level income Lev 
plan (£) (Ï?) Enterprise Acres Lit 
9 47,034.67 
10 52,672.70 
11 53,683.14 
12 57,115.00 
24,866.96 Continuous corn 257 
CC0M2 43 
Hogs, 2-litter 
Yearlings, good-choice, short-fed, spring 
Yearlings, good-choice, short-fed, fall 
2-yr. olds, good-choice, long-fed 
25,780.75 Continuous corn 250 
CC0M2 50 
Hogs, 2-litter 
Yearlings, good-choice, short-fed, spring 
Yearlings, good-choice, short-fed, fall 
2-yr. olds, good-choice, long-fed 
25,838.32 Continuous corn 241 
CSbCQM2 59 
Hogs, 2-litter 
Yearlings, good-choice, short-fed, spring 
Yearlings, good-choice, short-fed, fall 
2-yr. olds, good-choice, long-fed 
26,013.44 Continuous corn 236 
CSbC0M2 .64 
Hogs, 6-litter 
Yearlings, good-choice, short-fed, spring 
Yearlings, good-choice, short-fed, fall 
2-yr. olds, good-choice, long-fed 
Additional Corn surplus May-June 
Level resources or deficit labor hired 
res Litters No. limiting (bu.) (hr.) 
>7 Feedlot capacity 0 211 
i3 Feb.-June 
30 
16U 
20 
180 
•0 Forage -1,970 26k 
;o 
30 
200 
15 
185 
.1 Corn for silage -2,719 258 
9 
30 
200 
2 
198 
6 Return on capital -3,727 295 
1± below 5^ 
30 
200 
18 
182 
Figure 8. Optimum farm plans for 320-acre farms in the 
Clarion-Webster soil area with different 
quantities of operating capital available 
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27 
24 
MAY-JUNE LABOR 
HOG SHELTER 
HOGS: 
I- LITTER 
SYSTEM 
2 - l i t te  
LAND 
LAND 
CCSb 
HOME GROWN 
FEED GRAINS 
FEEDLOT CAPACITY 
SEPT. — JAN. 
GOOD - CHOICE SHORT-FED YEARLING STEERS -
GOOD-CHOICE SHORT-FED YEARLING STEERS -
HOGS 
2-LITTER SYSTEM 
CSbCOM 
CONTINUOUS CORN 
27 33 24 30 36 21 
$ OPERATING CAPITAL 
/ 
SILAGE CAPITAL FEEDLOT CAPACITY 
FEB.—JUNE SEPT.-OCT.-NOV. 
LABOR 
FORAGE 
GOOD-CHOICE 2-YR.- OLD STEERS 
RS - FALL FED 
RS — SPRING FED 
CCOM CSbCOM 
57 60 54 48 45 42 39 
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Accordingly. at the lowest capital level (plan l) a cash—crop 
rotation with low-level fertilization provides the optimum 
plan. No livestock are produced because crops give the high­
est returns on limited funds. First, the entire 300 acres 
are planted to the CCSbj1 rotation. Land becomes limiting and 
additional capital is then used to add fertilizer to the rota­
tion (plan 2). Once crops are planted, crop fertilization 
provides the highest returns on scarce capital. With $6,620 
of operating capital, fertilization is more profitable than 
any type of livestock even though labor, feedlot and equipment 
are available for steer feeding. As still more capital is 
added, additional resources become limiting and affect the 
combination of enterprises which maximize profit at a given 
level of funds. Therefore, to maximize profits, farmers 
with large capital supplies must choose quite different plans 
than do farmers who have similar resources but more limited 
capital supplies. When capital is increased to $9,519 (plan 
3) the 1-litter system is included in the optimum plan. It, 
rather than the 2-litter system, comes in because corn glean­
ings lower feed costs. 
At capital levels of §10,969 and greater, 2-litter hog 
systems use up all available hog shelter. Some hay production 
is necessary because feeder cattle have come in and the model 
did not allow hay purchase. Large amounts of hay purchasing 
1The subscript 1 refers to a low level of fertilization. 
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is uncommon in actual farm practice• Hence, in order for 
feeder cattle to compete with other enterprises for scarce 
resources a forage rotation must be substituted for some con­
tinuous corn. This is done in plan 5 and after. Then, at 
$11,53? operating capital, good-choice, short-fed, yearlings 
which are purchased in winter and marketed in June come into 
the optimum farm plan at a low level and use up the remaining 
kay-June labor- When capital Is increased to #34,003, 30 
acres of land is put in a CSbCOMg rotation to supply hay; the 
feeder cattle program is expanded to 66 head of good to choice 
yearlings fed from Janury to June and 200 head of the same 
kind of cattle fed from September to January. They contribute 
more to profit than feeding one drove for s longer period. 
Hence, planning to use the feedlot for more than one drove of 
cattle a year adds more to net income than using the feedlot 
for only one drove a year -
At very high capital levels good to choice, two-year-olds 
are substituted for some of the younger cattle because they 
are fed longer but still allow the feedlot to be used for 
yearlings in the spring. The longer feeding period and larger 
gain per steer allows resources to be more fully used. 
The net income when no prain is purchased is §24,886; 
when grain is purchased the net income is increased to 
$26,013. When the feedlot is used only once a year the net 
income is #12,343, but when the feedlot is used twice a year 
the net income is §26,013. However, the feedlot is still not 
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used to capacity when net income is $ 12,343 * Hiring May-June 
labor enables increased use of the feedlot and the two cattle 
feeding enterprises expand together. Purchasing grain, hiring 
additional Kay-June labor, and combining cattle systems for 
more efficient use of feedlot allows more efficient use of 
other "fixed resources" and additional net income. 
March-April labor did not become a scarce resource end 
hence was not purchased. However, May-June labor became a 
limiting resource when operating capital used was $11,536 and 
net income was $12,34 5, then hiring of 29 5 hours of May-June 
labor allowed net income to increase to S26,013. It indicates 
that under the conditions and price relationships assumed in 
this analysis, even though a full-time hired man is available, 
net income can be increased by hiring additional May-June 
labor, that is, if labor can be hired for $1.10 an hour. The 
amount of unused labor in January, July, August, November, 
and December indicates that under some wage relationships 
profits may be maximized by hiring daily labor rather than 
yearly labor. 
The marginal revenue given up to produce another ton of 
hay in plans 6, 9 and 10 indicates the volume of steer feeding 
could be increased with some Increase in net returns if hay 
buying were allowed. In some areas it is possible for farmers 
to purchase good hay for approximately $18 per ton while the 
revenue given up to produce one ton of hay in plan 9 was $25. 
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Hence. a hay buying activity probably would have "come in" if 
one had been included in the activities. A feedlot buying 
activity also may allow some increase in volume. With labor 
conditions as found on farms at present, it is questionable 
if net income on a typical 320-acre farm In the Clarion-
Webster area would be increased by adding either a self-
unloading wagon or a mechanical feeder, that is, unless labor 
is very expensive. It is significant that the steer feeding 
enterprises, which are traditionally associated with a high 
coefficient of variation over-time in net revenue, came into 
the optimum plans first. 
Thus, the next section is a study of the variation in net 
revenue of the eleven steer feeding enterprises which were 
considered in this section. The net revenue of each steer 
feeding enterprise each year of an eleven-year period has 
been calculated and is presented in Tables -31 through 41 in 
the Appendix. The coefficient of variation of net revenue 
for each enterprise and the coefficients of correlation in 
net revenue variation from year to year between enterprises 
is then determined from the above information. Farmers who 
sre in a strong financial position may prefer to use the more 
risky steer feeding enterprises with a slightly higher profit 
potential. The farmer in a weak financial position may prefer 
to adopt the more stable enterprise with a little lower 
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potential income, or develop a combination of enterprises 
with a low year to year variation in income. 
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PART III: ANALYSIS OF VARIABILITY IN PRICES AND EFFECT 
ON NiiT REVENUE IN CATTLE FEEDING ENTERPRISES 
Economic uncertainty is an important problem in agricul­
ture . If it were not for economic uncertainty, problems of 
limited capital would disappear. Thus, in the absence of 
uncertainty in the production and decision-making process, 
steer feeding enterprises would increase in size, capital 
would generally be available In unlimited quantities and fewer 
resources would be rented by farmers, and perfect foresight 
in farming would allow perfect decisions in the use of all 
resources. 
Great strides have been made in improving the techniques 
of producing crops and livestock, yet little progress has 
been made even in elementary analysis of those facts of un­
certainty which plague farmers in making annual production 
decisions or long-run investment decisions. 
Inefficient use of resources will continue in agriculture 
so long as decisions must be made in a highly uncertain envi­
ronment; the farmer sacrifices in terms of profit while the 
consuming society sacrifices by realizing fewer goods and 
services than could be produced from the quantity of resources 
employed in agriculture and the economy generally. 
Inefficient production or resource use comes about under 
uncertainty for several reasons: it comes about when farmers 
expect the price of one product to be high relative to another 
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but find themselves in error as the commodity is ready for the 
market. The farmer sacrifices profit when he produces too 
much pork and too little beef, while the consumer sacrifices 
in satisfactions and utility. Inefficiency comes about as 
risk or uncertainty causes farmers to plan only for the imme­
diate future (short planning horizon) and consequently to 
follow farming systems which tie up resources in short-lived 
assets; in the absence of time and uncertainty considerations 
in production, farmers would have longer planning horizons 
and could make more use of concrete feedlots, mechanical 
feeders, etc., as well as other equipment of a fixed cost 
nature because depreciation could be spread over a longer 
period of tii^e. Inefficiency comes about as farmers limit 
their use of capital and operate small-scale and high-cost 
units, such as feeding steers at high points on the cost 
curves presented earlier in this study, as well as on the 
wrong curves. Inefficiency also comes about as uncertainty 
causes farmers to invest In precautions reflected in flexible 
producing systems which, although they do not allow a maximum 
product from given resources or minimum costs for a given 
output, they do help minimize the probability of bankruptcy. 
The purpose of this study is to analyze and describe the 
"degree of risk and uncertainty" which exists for different 
cattle feeding enterprises. 
Because of these several forces which have their roots 
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in uncertainty, farmers operate the wrong combinations of 
enterprises or produce products with techniques and on a scale 
which are inconsistent with the most efficient use of agricul­
tural resources. This study suggests combinations of produc­
tion which allow minimum income variability at given income 
levels. 
Since uncertainty and decision-making under imperfect 
knowledge is a problem which not only touches upon all farmers 
but is perhaps one of the foremost farming problems in most 
areas, studies dealing with uncertainty are particularly 
worthwhile. Part III, of the present study, will deal with 
the nature of risk and uncertainty in the cattle feeding in­
dustry. An analysis of uncertainty in crop production and 
other livestock enterprises may be found in "Economic Insta­
bility and Choices Involving Income and Risk in Primary or 
Crop Production" (19). The current study is a fundamental 
one dealing with 1) the basic nature and relationships of 
variability in cattle feeding, and 2) the possibilities of 
lessening and minimizing variability through diversified 
cattle feeding systems. 
Uncertainty and Use of Data 
In economic literature, the term uncertainty is used to 
denote situations in which knowledge is imperfect and outcomes 
can be predicted only in a subjective manner. The term risk 
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Is used to denote variability of yield, price or other out­
comes which cen be predicted in an empirical manner ; the mean, 
standard deviation, skewness and other parameters of the 
probability distribution can be predicted In a fashion which 
allows unfavorable outcomes to be incorporated into the cost 
structure of the business. Other distinctions can also be 
made between risk, subjective risk, and subjective uncer­
tainty } or still other distinctions can be made simply between 
risk and uncertainty. While these distinctions sre not of 
particular importance for this study they cen be found in such 
studies as Hart (11), Tintner (46), and Schackle (40). 
Uncertainty is a purely subjective phenomenon and is 
unique to each individual farm manager; it is characterized 
by the degree of confidence which he has in his estimates 
of future prices, costs, yields or production rates. In this 
sense, uncertainty cannot be subjected to empirical measure­
ment except as an attitude study of farmers. As an attempt 
to "describe and characterize the degree of uncertainty" pre­
vailing in the cattle feeding industry various indexes of 
variability are employed in this study. Actually, the study 
centers on variability in prices and the effect of the same 
on net return of cattle feeding. There are many other areas 
of variability, such as in death loss and gains but these 
areas of variability were not studied. The supposition here 
is that a variability index and other characteristics of 
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probability distributions may provide some reflection of the 
"amount of uncertainty" which faces cattle feeders in their 
planning and may be suggestive of the inaccuracy with which 
farm plans are made. The degree of uncertainty is reflected 
not only in the estimated dispersion (variance, range, 
standard deviation) of expected outcomes, but also in the 
skewness and kurtosis of the subjective price or net return 
distributions. However, this study has not been designed to 
measure these characteristics of the relevant cost and price. 
The data provided in this section should serve not only 
as a foundation upon which Inter and more refined estimates 
of uncertainty and variability phenomena might be based, but 
also, along with the two previous parts, as a basis for 
recommendations to farmers and for analysis of such policy 
questions as optimal regional location of cattle feeding. By 
indicating the amount of income variability which attaches to 
certain cattle feeding enterprises, the study provides an 
improved basis for decision-making by farmers. While profit 
is an important end of farming, it is not necessarily the 
goal which has priority over all other alternatives. Actually, 
the farmer or farm family is more concerned with maximizing 
utility or attaining a high level of living over the life 
span (15). Profit is a means which generally contributes to 
the end of utility maximization, but it can also act as a_n 
end which competes with maximum satisfactions and enjoyment 
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by the farm family, toost farmers could make greater dollar 
returns by working 16 hours per day for 365 days per year 
but do not do so since, at some point, leisure and recre­
ational activities have greater value than profit (13). 
While profit contributes to levels of farm living, It is 
not always the dominant goal in the short-run planning of the 
operator. He may choose Instead to select single products, 
combinations of products, and producing techniques which 
minimize the variability and uncertainty of income rather 
than those which promise very great returns should prices and 
yields prove favorable. While some cattle feeding enter­
prises may give very great returns to labor and capital if 
the year is favorable, the same enterprise similarly may 
result in heavy losses. The established operator who has 
ample capital and a 100 percent equity still may choose the 
more variable enterprise, such as feeding heavy cattle for 
short periods, since he knows that if the outcome is unfavor­
able in one year, his capital position will allow him to "stay 
in the game" in order that he may "capture the high profits 
of the particular cattle feeding enterprise" in a later year. 
In contrast, the ceginning operator or the farmer with little 
capital or a small equity may wish to select a "more certain" 
enterprise. A farmer with a full equity in $100,000 may 
choose, because he has funds enough to carry him through lean 
years into profitable ones, an enterprise A, which averages 
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a £0 percent return over a long period of time but is asso­
ciated with great variability and uncertainty. Another 
operator with a 40 percent equity in $10,000 may be equally 
rational in his choice of enterprise B, which averages only 
five percent return, but which has low year-to-year variabil­
ity or a small chance of loss. While both operators may, 
within certain limits, be interested in maximum profits over 
the long-run, the selection of an alternative with both lower 
returns and lower variability becomes a relevant short-run 
goal for the operator with little equity. By selecting enter­
prises and production systems which involve small chances of 
loss, the manager attempts to obtain a guarantee against loss 
and bankruptcy. If he is successful in safeguarding the sur­
vival of his business in the immediate future, he helps 
guarantee that his firm will exist for profit maximization 
over his lifetime. 
For this reason, a selected group of farmers may be as 
interested in minimizing the variance of income and the prob­
ability of loss as in maximizing profits in the short-run. 
This study furnishes data on variability of net revenue in 
cattle feeding due to price variance and thus provides a 
basis for choice where farmers must choose between the 
alternatives of l) large possible profits and the chance of 
large losses, and 2) smaller but more certain prospective 
profits. The correlation analysis presented in this section 
107 
may enable farmers to combine various cattle feeding enter­
prises in such a way as to reduce variability of income at a 
higher level of profit. Farmers have long expressed notions 
and hypotheses about the kinds of cattle feeding enterprises 
which Involve a large amount of risk or uncertainty. The 
data of this section provide a basis for examining these 
hypotheses and for extending information to farmers who wish 
to select cattle feeding systems which may result in lower 
income variance. In providing basic data on variability for 
cattle feeding enterprises, the study, if combined with addi­
tional work in this area, also provides the basis for certain 
policy recommendations in regard to stabilizing farm income. 
The analysis presented here is designed to allow income vari­
ability estimates for the eleven steer feeding enterprises^ 
in the previous section on optimum farm plans. In that 
analysis certainty was assumed. 
Procedure and Analysis 
Time series data on feeder cattle prices and fed cattle 
prices over an eleven year period were compiled for each 
enterprise end corn prices over en eleven year period were 
^There is one modification of enterprise for this sec­
tion. The enterprise allowing purchase and feeding of good-
choice yearlings for e short period in the spring is Increased 
in length by one month to allow sale in July instead of June, 
and a 50 lb. increase in gain is assumed. 
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compiled. The total revenue minus feeder cost and grain cost-
was computed for each year in the eleven year period and 
called net revenue. In Tables 31 through 41 in the Appendix 
there is a compilation of this data. Next, the item called 
net revenue was deflated using the consumer price index. 
Thus, a grouping of deflated net returns for each of eleven 
different cattle feeding enterprises for each of eleven years 
was developed and is found in Table 17. 
The central core of this variance study is the comparison 
of variability in net revenue between different cattle feed­
ing enterprises and the correlation of income variability be­
tween the cattle feeding enterprises. If some farmers have 
minimum variability of income as a supplemental goal, a know­
ledge of variability of income of different cattle feeding 
enterprises will give them the additional data needed to 
reach the proper management decisions for goal maximization. 
The measures of variability selected for use in this 
study are the mean of squared differences (variance), its 
square root (standard deviation), and a ratio of the square 
root to the mean of each series (the coefficient of vari­
ation) . This procedure has been followed to present both 
absolute variability and relative variability. Net revenue 
is listed as net revenue per animal. The animal varies in 
size and in length of stay in the feedlot. Thus, absolute 
variability is effected by change in the size of units. The 
Table 17. 1950-60 not revenue of eleven cattle feeding enterprises3 
Yearling steers 
Good- Good- 2-year old steers 
Calves Goc d~ choice, choice, Good- Good-
Steers Heifers 1 choice, Medium, short- short- choice, choice , Medium. 
Year 
Good-
choice 
Medium-
good 
Good-
choice 
.Good-
choice 
short-
fed 
short-
fed 
fed, 
spring 
fed, 
fall 
lone-
fed 
short-
fed 
short,-
fed 
1950 95.06 72.20 62.90 63.5" 37.11 97.05 56.21 15.41 14.05 24.83 41.60, 
1951 103.7y 96.39 76.77 80.81 90.54 79.94 62.45 22.03 51.20 33.41 92.45 
1952 117.72 105.10 97.68 108.14 127.80 27.82 55.32 79.11 93.98 90.29 89.49 
1953 84.83 61.11 44.69 72.01 44.22 32.92 26.92 70.20 36.19 96.78 100.'36 
1954 59.22 58.71 45.07 43.66 56.04 57.37 45.06 37.16 44.08 50.78 75.97 
1955 55.41 52.44 47.51 47.47 131.23 45.08 43.75 67.37 54.63 03.93 ' 79.01 
195o 86.54 47.05 32.15 85.06 33.82 63.29 29.51 8.01 14.60 11.02 26.14 
1957 70.40 62.77 44.15 70.20 44.93 61.88 59.64 4.18 26.08 10.56 17.4c 
1950 47.11 79.15 50.21 57.10 73.70 57.43 71.01 53.43 89.14 20.15 36.63 
1959 88.06 85.21 71.16 65.02 84.77 47.50 54.90 3.23 59.66 40.61 39.61 
I960 66.00 78.52 60. «7 59.75 78.64 39.42 56.05 49.00 71.24 59.24 55.43 
Average 79 .it? 72.61 58.10 68.44 73.44 55.43 51.06 37.92 50.44 48.21 59.52 
aPasic data for this compilation ma./ be found in Tables 31 through 4l in the Appendix. 
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coefficient of variation largely corrects this « 
The data on income variation for eleven cattle feeding 
enterprises are presented in Table 18. Column 2 is the mean 
income for one animal in the period 1950-1960 when handled 
according to each of the eleven systems. The standard devi­
ation from the mean of the yearly net revenue is presented in 
column 3. In column 4, the coefficient of variation for each 
system is tabulated. The coefficient of variation is the 
standard deviation as a percentage of the mean for each 
system. In column 4, the numbers in parentheses are the 
ranking of enterprises from the most stable to the least 
stable. The sum of deviations from the mean squared is the 
variance found in column 5. The coefficient of variation is 
greatest (73.50 jé of the mean) for the good-choice yearlings 
which are fed a short period in the fall and return a rela­
tively small amount per steer. At the other extreme, the 
smallest coefficient of variation is for the long-fed medium-
good steer calf feeding system (24.02% of the mean), which is 
closely followed by these three systems: good to choice 
steer calf, good to choice long-fed yearlings, good to choice 
short-fed yearlings which are spring-fed - the standard devi­
ation being about 25 percent of the mean. 
In most cases the systems which feature heavy cattle fed 
for short periods have the highest variability of net returns. 
This is the situation which farmers have traditionally con-
Table 18. Variability of net revenue per steer for various cattle feeding 
enterprises during the period from 1950-1960 
hean Standard Coefficient 
Feeder enterprise income deviation of variation6 Variance 
Steer calves, good-choice 79.468 20.780 (4) 26.17 432 .821 
Steer cnlves, medium-good 72.612 17.439 (1) 24.02 304 .123 
Heifer, calves, good-choice 58.105 17.709 (5) 30.47 313 .614 
Yearlings, good-choice, long-fed 68.436 17.358 (3) 25.37 301 .303 
Yearlings, good-choice, short-fed 73.4 56 31.95c (7) 43.50 1,020 .944 
Yearlings, medium, short-fed 55.427 19.399 (6) 34.99 376 .314 
Yearlings, 
spring 
good-cnoice, short-fed, 
51.064 12.903 (2) 25.26 166 .493 
Yearlings, good-choice, short-fed, fell 37.921 27.873 (11) 73 .50 776 .899 
%-year-olss , good-choice, short-fed 50.441 25.893 (9) 51.33 670 .442 
fc-year-olds , good-choice, long-fed 48.218 31.077 (10) 64.45 965 .798 
2- year-olds , medium, short-fed 59 . 520 27.773 (8) 46.66 771 . 334 
^Enclosed numbers refer to the rank, of the enterprise in stability. 
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sidered true. 
Table 19 is a presentation of the correlation matrix for 
the eleven cattle feeding systems. The purpose of this 
analysis is to determine if it may be possible to combine 
systems and minimize uncertainty. The coefficient of corre­
lation indicates the degree to which the year to year income 
from the cattle feeding enterprise in the row of Table 19 
varies with the year to year income from the cattle feeding 
enterprise in the column and the relative direction of this 
variation. If the correlation is low or negative, net revenue 
stability may be increased by combining enterprises. 
Combination of cattle feeding enterprises may, as sug­
gested by results in Part II, be a means of increasing income 
by utilizing surplus labor, feed, or equipment. Or, the 
combination of cattle feeding enterprises may, as suggested 
here, also be a means of reducing income variability. In 
fact, farmers may choose not to produce a single product even 
if profits in the long-run would be largest by so doing. In 
this section of the analysis, limited resources are assumed 
available. Thus, if cattle feeding enterprises are to be 
combined, part of the limited resources must be shifted from 
2 
one enterprise to another. If we let <3"a represent the in­
come variance for livestock enterprise A, q the proportion of 
2 
total resources allocated to enterprise A, O"g the variance 
for enterprise B, and 1-q the proportion of resources alio-
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Table 19 - Correlation coefficients of returns for eleven types of c 
tne period from 1950-1960 
Feeder 
enterprise 
Calves 
Yeari 
Good- Good-
Steers Heifers choice, choice, 
Good- Medium- Good- long- short- s 
choice good choice fed fed 
Steer calves, 
good-choice 
Steer calves, 
medium-good 
Heifer calves, 
gcod-choice 
Yearlings, 
good-choice, 
long-fed 
Yearlings, 
good-choice, 
short-fed 
Yearlings, 
medium, snort-fed 
Yearlings, 
good-choice, 
short-fed, spring 
Yearlings, 
good-choice, 
short-fed, fall 
2-year olds, 
good-choice, 
short-fed 
1.0 
0.56k 1.0 
0.635 0.956 1.0 
0.838 0.512 0.52k 
0.105 0.k80 0.60k 
0.031 -0.091 -0.I3I 
-0.078 O.liil 0.217 
-0.071 0.658 0.628 
1.0 
0.156 
-0.168 
1.0 
-0.U69 
-0.079 0.6U5 0.53V -0.05k 0.266 
0.072 0.509 
0.130 0.728 
2-year olds, 
good-choice, 
long-fed 
2-year olds, 
medium, short-fed 
0.186 0.178 0.328 O.lkk 0.569 
0.292 0.28k 0.363 O.lkl O.k69 
is for eleven types of cattle feeding enterprises in north central lowa for 
Yearling steers 
C-cod- Good- 2-year old steers 
Good- Good- choice, choice, Good- Good-
choice, choice, Medium, short- short- choice, choice, Medium, 
long- short- short- fed, fed, short- long- short-
fed fed fed spring fall fed fed fed 
1.0 
0.156 1.0 
-0.168 -0.1:69 1.0 
-0.05k 0.266 0.285 1.0 
0.072 0.509 -0.673 -0.180 1.0 
0.130 0.723 -0.579 0.503 0.57k 1.0 
O.lkk 0.569 -0.736 -0.360 0.85k O.k2k 1.0 
O.lkl O.k69 -0.375 -0.261 0.711 0.308 0.81k 1.0 
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2 
cated to enterprise B, then the total variance, Oj, for any 
allocation of resources between enterprises A end B can be 
represented by the equation 
(1) Crjjj = q20"| + (l-q)20-| + 2 PAB q(l-q) <7^ CTg . 
This equation states that the income variance for the 
p p 
combined operation is equal to q times i.e., the vari-
2 2 
ance for enterprise A, plus (1-q) times o"g, i.e., the vari­
ance for enterprise B, plus the coverience. In the covariance 
term, yO is the correlation coefficient of income between 
enterprises A and B. A matrix of correlation coefficients of 
the eleven steer feeding enterprises may be found in Table 
19. cr^ and c5"q represent the standard deviations of income 
for enterprises A and B.1 These are found in Table 18, 
column 2-
Marginal variance, an estimate of the change in vari­
ability accompanying each change in resource division between 
enterprises A and B, can be computed as 
d o 2  
(8) - 2(l-q) <?# + E/O^d-Bq) 0"A . 
By setting this derivative equal to zero, the following equa­
tion can be derived 
•^Managerial limitations may also give rise to increased 
variance as enterprises are added. Enterprise complementar­
ity and interaction could also cause a different variance 
reduction than would occur for independently competitive 
enterprises. 
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rr2 /O _ <T= f~r~~ 
(3) q = p b ~ ° • 
°"A + °*B " 2/°AB °A°~B 
This equation defines the value of q, the proportion of 
resources allocated to enterprise A, which will minimize total 
variance, but this proportion of resources allocated to enter­
prise A in the combination could give an absolute variance 
which would be high relative to the level of income. Conse­
quently, the next equation has been derived. It specifies 
the value of q, which minimizes the coefficient of variation; 
in other words, the variability of income relative to the mag­
nitude of income 
(4) q = ^A^B ~ /°ABI3crAq"3 
IB°A + IACrB " /^AB^A + IB^ °A °"B 
I^ represents the mean income (Table 13, column l) of 
enterprise A and Ig represents the mean income of enterprise 
B. Hence, it is possible to determine the exact proportion 
of resources (using steer numbers as a measure of resource 
inputs in this study) which should be allocated to each 
enterprise to minimize income. Measuring resources in terms 
of numbers of steers has some limitations because the value of 
feeder and length of feeding period varies somewhat. 
Given mean net revenue, variance, and the coefficient of 
correlation between variances for two cattle feeding enter­
prises, the proportion of total steer numbers which need to 
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be apportioned to each enterprise of a combination for min­
imum variability of net revenue may be determined. Of par­
ticular Interest are those systems which use labor resources 
and feedlot equipment at different times of the year so that 
they are not directly competing for all resources. Examples 
of the above are good to choice short-fed yearling steers 
purchased in September and sold in January, and good to 
choice short-fed yearlings purchased in February and sold in 
June. Here, the coefficient of correlation is -.18. 
Table 20 is a presentation of four combinations of cattle 
feeding enterprises, the proportions in each combination which 
minimizes variance, and the reduction in variance due to the 
combination of an additional enterprise with the original 
enterprise. Row one presents a. combination of two good to 
choice short-fed yearling steer enterprises. In one situ­
ation cattle are to be fed in the spring and in the other the 
same kind of cattle are fed the same way but in the fall. As 
mentioned, the coefficient of correlation between these two 
enterprises is -.18. The proportion which minimizes variance 
is 81.44/c of the total number of cattle fed in the spring 
and 18.56/= of the total numcer of cattle fed in the fall. 
The coefficient of vsriation is reduced by &.9-3 points below 
the coefficient of variation of the single spring fed group. 
Farmers often use a combination of the good to choice 
steer calf enterprise and the short-fed medium yearling 
Table 20. The numcer of steers allocated between enterprises which minimizes 
variance and the reduction achieved for selected combinations of 
enterprises 
Coeffi­
Percentage of 
total no. of 
Coefficient of 
variation 
Combination of 
cient of 
corre­
steers in each 
enterprise 
First 
mentioned 
Combi­
nation 
Reduction in 
coefficient; 
enterprises lation qa l-qa enterprise of pair of variation 
Yearlings, good-choice, 
short-fed, spring 
Yearlings, good-choice, 
short-fed, fall -.180 81.44 18.56 25.26 22.27 2.99  
Steer calves, good-choice 
Yearlings, medium, 
short-fed + .081 48.23 51.77 26.17 21.20 4.97  
Yearlings, good-choice, 
short-red, spring 
%-year olds, good-choice, 
long-fed -.360 77.46 22.54 25.26 19.67 5.59  
Steer calves, good-choice 
Yearlings, good-choice, 
long-fed + .838 37.06 62.94 26.17 24.66 1.51  
aThe q value refers to the proportion of total number of cattle fed which is 
in the cpttle enterprise mentioned first in each pair. The proportion of total 
number of cattle fed which is in the second mentioned enterprise is 1-q in each 
case. 
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enterprise - The coefficient of correlation of this combina­
tion is .081, a very low positive correlation. The propor­
tion giving minimum variance is 48.23JS good-choice calves and 
51.77% medium yearlings. This combination reduces the coeffi­
cient of variation from 26.17> for good to choice steer calves 
to 21.20/6. 
Next, the variance minimizing proportion of a combination 
of short-fed good to choice yearlings fed during the spring 
and two-year-old good to choice long-fed cattle is determined 
and presented in row 3 of Tacle 20. This combination is char­
acterized by a relatively high but negative coefficient of 
correlation and a very large variation in income by the two-
year-old enterprise. The variance minimizing proportion of 
total cattle numbers is 77.46;» yearlings and 22.54$ two-year-
olds . The coefficient of variation is lowered 5.59 points 
below the variance of the yearling enterprises. 
A combination of good to choice steer calves and good to 
choice long-fed yearlings was studied and results are pre­
sented in row 4, Table 20. There is a high positive correla­
tion in the variance of their income, and the yearling enter­
prise has a slightly lower variance than the calf enterprise. 
The variance minimizing proportion turns out to be 37.06$ of 
total cattle fed calves and 62.94$ yearlings. The coefficient 
of variation is reduced only 1.51 points below the calf vari­
ation coefficient. Because the mean Income for yearlings is 
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slightly lower, Income would be lowered with this combination, 
and, because feeder costs and feed costs are higher per steer 
for yearlings, capital investment would be Increased signifi­
cantly . 
The above analysis implies there is a possibility of re­
ducing variability of income by combining different cattle 
feeding enterprises. Part II signifies a combination of 
cattle feeding enterprises may make better use of fixed re­
sources and contribute more to net income then s specializa­
tion of one enterprise. The above implication thet variabil­
ity of income may also be decreased by a combination may have 
significance for farmers planning optimum farm organization 
when they are Interested in both income level and stability. 
In addition, research may be directed.in this area by those 
concerned with making useful information available to the 
farmers. Finally, the effect of combination on stability 
may explain why farmers commonly employ a combination of two 
or three cattle feeding enterprises rather than one, even 
though recommendations have sometimes been otherwise. 
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SUMMARY AND CONCLUSIONS 
The thesis is an attempt to examine the kinds of cattle 
feeding systems and methods of feeding that will contribute 
most to net income and stability of income on farms in the 
Clarion-Webster soil area of Iowa and regions with the same 
characteristics. The result is also an indirect contribution 
to knowledge of the supply curve of fed cattle in the mid-
western area. 
Part I is an analysis of the nature of cost components 
and cost economies associated with various feeding techniques 
and equipment techniques. Part II is an analysis of the gains 
to be made from intensive cattle feeding systems and the con­
tribution of various types of cattle feeding enterprises and 
combinations of such to Income. Part III is an analysis of 
the variance due to price fluctuation of net revenue from 
feeding and ways of minimizing this variance. 
The nature of the cost curves and their various compo­
nents and the economies of size indicate there is no one 
cattle feeding system that is best for all farmers. On the 
contrary, the study indicates there will be cattle feeding 
enterprises of a large variety of sizes and types competing 
effectively side by side. For instance, when labor is Si per 
hour a drove of 50 good to choice steer calves may be fed out 
for a non-feed cost of $31.61 per steer using only a basket 
and scoop, but, if labor cost is computed at wage rates of 
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$2 • 50 •per hour, stiff le lent capital must be available at an 
interest rate of seven percent or less to feed out 125 steers 
using kethod IV (the ^mechanical feeding method) to bring the 
per steer non-feed cost down to $31.62 or below. 
The kind and amount of various resources available to 
the farm operator will determine in part the value of the 
labor available to cattle feeding and the nature of cattle 
feeding enterprise which will contribute most to net farm 
income. The fermer1s preference for income stability as com­
pared to higher net income over time will be an important 
factor in determining the combination of cattle feeding enter­
prises which will be in the farm plan. 
In Part I, twelve input curves which are based on three 
input components - labor, capital, and operating costs - are 
developed for four methods of steer feeding which use varying 
proportions of capital and labor. There are fixed components 
and variable components to the labor, capital, and operating 
cost inputs for each of the methods considered. Hence, the 
cost curves have similar shapes. They all start with high per 
steer costs for small droves and the costs decrease rapidly, 
but at a decreasing rate, so the slope of the curve tends 
toward the horizontal at larger volumes. However, the curves 
have varying slopes and the slopes change at varying rates. 
Therefore, the lowest cost method depends on relative labor 
wages and interest rates, as well as size of drove. 
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After fixed costs are spread, over a volume of up to 500 
steers, there are no essential size economies. Although, at 
the market price relationships assumed for this study, there 
are soa»e cost savings from the high capital-high fixed cost 
methods, such as the mechanical feeder method, they are small 
enough that small changes in factor costs can oversome them. 
Hence, the feeding method and size of enterprises which will 
contribute most to net income will depend on the nature of 
the resource situation, plus other factors, and will not be 
the same for all rarm situations. There are pressures caused 
by high fixed costs of new technology to increase the size of 
enterprise, but there is no Indication that midwest farmers 
would have significantly lower costs if cattle enterprises 
were to reach a volume of many thousands of feeders. 
In Part II, optimum farm plans are developed for 320-
acre farms in the Clarion-Webster area - They have feedlots 
and equipment to feed 200 or more cattle. An analysis is made 
to determine the kind of cattle feeding systems which would 
enter the optimum plans under various capital situations. The 
results indicate that a combination of cattle feeding enter­
prises, instead of one special system, contributes most to 
net income. If the capital position of a farmer changes, the 
particular makeup of the most profitable combinations changes. 
Here, again there can be no blanket recommendation to fit all 
farm conditions. 
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The most profitable cropping programs on G1erion-Webster 
area farms are changed somewhat when large amounts of capital 
become available to invest in large steer feeding enterprises. 
The requirement of silage and hay for steer feeding plus com­
petition for limited labor causes an adjustment in the crop­
ping plan. Here, cropping plans are adjusted to make more 
labor available for steer feeding in critical periods. A 
combination of cattle feeding enterprises make more effective 
use of limited labor supplies, feedlot space, etc., than the 
one feeding enterprise which is most profitable when taken by 
itself . 
The maximum use of feedlot space and the imputed value 
to hay in the optimum plans of Part II implies that the feed­
ing enterprise may expand to large volumes if hay is purchased 
and feedlot space can be purchased. Cost saving due to size 
shown in the Part I analysis would not be enough to cover the 
cost increases as additional factors of production must be 
purchased, kaximum production of silage (which could not be 
purchased) would be 3,200 to 3,400 tons, or enough to feed 
around 1,300 steers. This would seem to be the maximum number 
of steers that could have any cost advantage over a special­
ized organization which allocated all its resources to feed­
ing cattle. 
Cattle feeding enterprises differ in the amount of 
uncertainty of income due to price involved. The larger the 
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proportion of total resources which the cost of feeder repre­
sents , the more uncertainty farmers believe is involved in 
the enterprise. Evidence in Part III shows that in many cases 
the correlation of year to year variation between enterprises 
is low or negative. Hence, cattle feeding enterprises may be 
combined in such a way that income uncertainty is reduced 
without lowering income to the level found in the enterprises 
which give low stable incomes. 
On a Clarion-Webster area 320-acre farm operated by a 
manager with sufficient available capital and sufficient man­
agement ability to carry on a large complex cattle feeding 
enterprise, an optimum farm plan may include a total of 400 
or more feeders of two or more kinds fed out and sold at 
least two different times of the year using feeding Method III 
or IV. The cropping plan would be one with a very high pro­
portion of corn, but probably not continuous corn on all land. 
However, because farms are not typically 320 acres in size, 
because percent of class I and II land is often less than the 
amount assumed in the current study, because farmers do not 
typically have the available capital and management ability 
needed, and because labor is often in more liberal supply than 
assumed here, the cattle feeding enterprise in the optimum 
farm plans of most farms would vary a great deal from that 
mentioned above. However, the cost curves in Part I, the 
benchmarks provided by the optimum plans designated in Part 
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II, arid the evidence presented in Part III which indicated 
that combinations of cattle feeding enterprises may lower the 
income variability, may help farmers and those who make sug­
gestions to farmers determine in what respects and to what 
extent a given farm operator should change his est tie feeding 
program from the 11 typical11 mentioned above. 
Additional and continued research is needed to determine 
the kinds and sizes of cattle feeding programs which will 
contribute most to net farm income in the Clarion-Webster area 
of Iowa. Additional work performed since data were collected 
for this study and work in process now will improve the pre­
cision of predicting production functions which are the basis 
for cost curves in Fart I. Hence, additional work caji improve 
the accuracy of the cost comparisons carried out in Part I. 
An accurate definition of the coefficients for the various 
cattle feeding enterprises in Part II is very difficult. 
kore work on the price differentials between grades, weights, 
and kind of cattle, as well as the effect of marketing date, 
needs to be performed before accurate differentials between 
cattle feeding enterprises can be determined. 
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APPENDIX 
Table £1. Capital investment per steer when feeding is done with scoop and 
basket (Method I) 
Capital Av. total Av. total 
Number Capital Int. Operating Int. Investment Int. capital interest 
of invest- & cost @ In steer @ Investment cost per 
steers went 1% investment8 1% and feed0 1% per steer steer 
$ § $ $ $ $ S 
1 818.60 57.30 100.66 7 .05 135.72 9.50 1054 .98 73.85 
10 91.15 6.38 20.70 .1 .45 135.72 9.50 247 .57 17.33 
15 65.93 4.48 17.14 1 .20 135.72 9.50 216 .79 • 15.18 
25 42.20 2.95 14.29 1 .00 13 5.72 9.50 192 .21 13.45 
40 29.75 %.08 12.67 .89 135.72 9.50 178 .14 12.47 
50 25.53 1.79 12.13 • .85 135.72 9.50 173 .38 12.14 
70 21.21 1.48 11.50 .81 135.72 9.50 16ft .43 11.79 
80 19.60 1.37 11.30 .79 135.72 9.50 166 .62 11.66 
100 17.50 1.23 11.08 .78 1)5.72 9.50 164 .30 11.51 
125 16.45 1.15 10.80 .76 135.72 9.50 162 .97 11.41 
150 15.04 1.05 10.68 .75 135.72 9.50 161 .44 11.30 
aOperatin^ cost investment is considered 1/2 operating cost, for all four 
methods. 
bpor ell four methods, the capital investment per steer for feed and steer 
cost is calculated as follows: The cost of steer and feed are each multiplied by 
10/12 because the steer is only on the form 10 months. One-half of the product 
for steer feed is used as capital investment because feed is fed throughout the 
feeding period. The total product for steer cost is used because the money is 
tied up for the full 10 months. The calculation is as follows: Cost of steer, 
#118.80; Cost of feed, #88.18; 10/12 x 118.80 = $99.00; 10/12 x 88.18 x 1/2 = 
S36.72; 399.00 + 836.7% = $135.72.  
Table 21. (Continued) 
Capital Av. total Av. total 
Number Capital Int. Operating Int. investment Int. capital interest 
of Invest­ © cost @ in steer @ investment cost per 
steers ment 7# investment 7# and feed 7)g per steer steer 
G & $ S n G $ S 
200 13.48 .94 10.45 .73 135.72 9.50 159.66 11.17 
300 11.75 .8u 10.26 .72 135.72 9.50 157.73 11.04 
400 10.94 .77 10.19 .71 135.72 9.50 156.85 10.98 
500 10.76 .75 10.12 .71 135.72 9.50 156.60 10.96 
600 10. c5 .72 10.11 .71 135.72 9.50 156.08 10.93 
700 9.91 .69 10.11 .71 135.72 9.50 155.74 10.90 
800 9.65 .68 10.11 .71 135.72 9.50 155.48 10.89 
1000 9.%7 .65 10.07 .70 135.72 9.50 155.06 10.85 
1300 8.9% .6 c 10.03 .70 155.72 9.50 154.67 10.82 
1500 8.76 .61 10.0c .70 135.72 9.50 154.50 10.81 
2000 8.50 .60 9.98 .70 135.72 9.50 154.20 10.80 
Taule 22. Capital investment per steer when feeding is done with e scoop and 
wagon (Method II) 
Capital Av. total Av. total 
Number Capital Int. Operating Int. investment Int. capital interest 
of invest­ © cost @ In steer. @ investment cost per 
steers ment 7# investment8 7# and feed0 7^g per steer steer 
1 
% 
618.60 
$ 
57.30 
e 
114.65 
ft 
8.03 
e 
135.72 
S 
9.50 
S 
1068.97 
S 
74.83 
10 91.15 6.38 22.69 1.59 135.72 9.50 249.56 17.47 
15 63.93 4.48 18.34 1.28 135.72 9.50 217.99 15.26 
25 42.20 • 2.95 15.06 1.05 135.72 9.50 192.98 13 .50 
40 %9.75 2.08 13.14 ' .92 135.72 9.50 178.61 12.50 
50 25.53 1.79 12.53 .88 135.72 9.50 173.78 12.17 
70 21.21 1.48 12.14 .85 135.72 9.50 169.07 11.83 
80 19.60 1.37 11.90 .83 135.72 9.50 167.22 11.70 
100 17.50 1.23 11.57 .81 135.72 9.50 164.79 11.54 
125 16.45 1.15 11.33 .7% 135.72 9.50 163.50 11.44 
150 15.04 1.05 11.15 .78 135.72 9.50 161.91 11.33 
200 13.48 .94 10.95 .77 135.72 9.50 160.15 11.21 
3 OU 11.75 .82 10,69 .75 135.72 9.50 158.16 11.07 
400 11.12 .78 10.56 .74 135.72 9.50 157.40 11.02 
500 10.90 .76 10.51 .74 135.72 9.50 157.13 11.00 
600 10.37 .73 10.45 .73 135.72 9.50 156.54 10.96 
700 10.13 .71 10.35 .72 135.72 9.50 156.20 10.93 
800 9.84 .69 10.21 .71 135.72 9.50 155.77 10.90 
1000 9.43 .66 10.15 .71 135.72 9.50 155.30 10.87 
1300 9.04 .63 10.14 .71 135.72 9.50 154.90 10.84 
1500 8.86 .62 10.08 .71 135.72 9.50 154.66 10.83 
2000 8.57 .60 10.09 .71 135.72 9.50 154.38 10.81 
aSee footnote a, Table 21. 
cSee footnote b, Table 21-
Table 23. Capital investment per steer when feeding is done with a self-unloading 
wagon (Method III) 
Capital Av. total Av. total 
Number Capital Int. Operating Int. investment Int. capital interest 
of invest­ @ cost @ in steer @ investment cost per 
steers ment 7# investment9 and feed0 7# per steer steer 
« & % $ $ e S 
1 1437.00 100.59 193.50 13.55 13 5.72 9.50 1766.22 123.64 
10 155.60 10.89 28.63 2.00 135.72 9.50 319.95 22.39 
lb 108.13 7.57 22.70 1.59 135.72 9.50 266.55 18.66 
25 70.04 4.90 17.54 1.23 135.72 9.50 223.30 15.63 
40 48.10 3.37 14.76 1.03 135.72 9.50 198.58 13.90 
50 41.14 2.88 13.82 .97 135.72 9.50 190.68 13.35 
70 33.32 2-33 12.74 .89 135.72 9.50 181.78 12.72 
80 30.63 2.14 12.41 .87 135.72 9 .50 178.76 12.51 
100 27.01 1.89 11.93 .84 135.72 9.50 174.66 12.23 
125 24.52 1.72 11.59 .81 135.72 9.50 171.83 12.03 
150 22.60 1.58 11.35 .79 135.72 9.50 169.67 11.87 
200 19.93 1.40 11.03 .77 135.72 9.50 166.68 11.67 
300 17.17 1.20 10.70 .75 135.72 9.50 163.59 11.45 
400 . 16.42 1.1b 10.58 .74 135.72 9.50 162.72 11.39 
500 15.83 1.11 10.50 .74 )  135.72 9.50 162.05 11.35 
600 15.04 l.Ou 10.44 .73 135.72 9.50 161.20 11.28 
700 14.81 1.04 10.37 .73 135.72 9.50 160.90 11.27 
800 14.36 1.01 10.32 .72 135.72 9.50 160.40 11.23 
1000 13. 7L .96 10. 2b .72 135.72 9.50 159.69 11.18 
1300 13.12 .92 10.18 .71 135.72 9.50 159.02 11.13 
1500 12.86 .90 10.22 .71 135.72 9.50 158.80 11.11 
2000 12.41 .87 10.15 .71 135.72 9.50 158.28 11.08 
aSee footnote a, Table 21. 
ktfee footnote b, Taole 21. 
Table 24. Capital investment per steer when feeding is done with mechanical 
feed bunks (Method IV) 
Capital Av. total Av. total 
Number Capital Int. Operating Int. investment Int. capital interest 
of invest­ 6 cost @ in steer. S investment cost per 
steers ment n  investment
8 7# and feed 7# per steer steer 
§ V d  $ $ $ * 9 
1 1134 .40 79.41 144.64 10.12 135.72 9.50 1414.76 99.03 
10 126.82 8.88 24.09 1.69 135.72 9.50 286.63 20.07 
lb 89.26 6.25 19.51 1.37 135.72 9.50 244.49 17.12 
25 59.20 4.14 15.82 1.11 13 5.72 9.50 210. 74 ' 14.75 
40 4c. 07 2.94 13.75 .96 135.72 9.50 191.54 13.40 
50 36.30 2.54 13.04 .91 135.72 9.50 185.06 12.95 
70 30.20 2.11 12.24 .86 135.72 9.50 178.16 12-47 
80 28.04 1.96 11.96 .84 135.72 9.50 175.72 12.30 
100 25.16 1.76 11.61 .81 135.72 9.50 172.49 12.07 
125 24.35 1.70 11.34 .79 135.72 9.50 171.41 11.99 
150 22.49 1.57 11.20 .78 135.72 9.50 169.41 11.85 
200 20.13 1.41 10.92 .76 135.72 9.50 166.77 11.67 
300 17.88 1.25 10.70 .75 • 135.72 9.50 164.30 11.50 
400 16.67 1.17 10.56 .74 135.72 9.50 162.95 11.41 
500 16.33 1.14 10.54 .74 135.72 9.50 162.59 11.38 
600 15.67 1.10 10.50 .74 135.72 9 .50 161.89 11.34 
700 1'5.9b 1.10 10.46 .73 135.72 9.50 162.13 11.33 
800 15.49 1.08 10.45 .73 135.72 9.50 161.66 11.31 
1000 14.86 1.04 10.45 .73 135.72 9.50 161.03 11.27 
1300 14.32 1.00 10.39 .73 135.72 9.50 160.43 11.23 
1500 14.05 .98 10.42 .73 135.72 9.50 160.19 11.21 
2000 13.85 .97 10.36 .73 135.72 9.50 159.93 11.20 
aSee footnote a, Table 21. 
DSee footnote b, Table 21. 
Table 25. Estimated capital investment required to establish a feeding system 
when feeding is done with scoop end basket (Method I) 
Number 
of Feed 
steers bunk Concrete Grinder Fence Ivaterer 
Hay 
feeder 
Small 
equip, 
forks, 
baskets, 
etc. 
Mechanical 
silo 
unloader Total 
V $ y -3 $ $ r» $ 
1 .44 6.60 71.00 25.60 22.00 .46 5.00 687.50 818.60 
10 4.40 66.00 71.00 51.00 22.00 4.60 5.00 687.50 911.50 
15 6.60 99.00 71.00 61.39 22-00 6.90 5.00 687.50 959.39 
25 11.00 165.00 71.00 82.14 22.00 11.50 5.00 687.50 1055.14 
40 17.60 264.OU 71.00 105.00 22-00 18.40 5.00 687.50 1190.50 
50 22.00 330.00 71.00 116.00 22.00 23.00 5.00 687.50 1276.50 
70 30.80 462.00 107.00 138.OU 22.00 32-20 5.00 687.50 1484 . 50 
80 •55.20 528.00 107.00 147.00 22.00 36.80 5.00 687.50 1568.50 
100 44.00 660.00 125.00 161.00 22-00 46.00 5.00 687.50 1750. 50 
125 55.00 825.00 178.75 184.00 34.00 57.50 7.00 715.00 2056,25 
150 66.00 990.00 178.75 202.00 44.00 69.00 7.00 715.00 2271.75 
200 88.00 1320.00 200.60 231.00 44.00 92.00 7.00 715.00 2697.60 
300 132.00 1980.00 200.60 286.00 66.00 138.00 8.00 715.00 3525.60 
400 176.00 2640.00 255.00 332.00 66.00 184.00 8.00 715.00 4376.00 
500 220.00 3300.OU 302.00 382.00 88.00 230.00 8.00 852.00 5382.00 
600 264.00 3960.00 302.00 404.00 88.00 276.00 8.00 852.00 6154.00 
700 308.00 4620.00 302.00 438.00 88.00 322.00 8.00 852.00 6938,, 00 
800 352.00 5280.00 302.00 468.00 88.00 368.00 8.00 852.00 7718.00 
1000 440.00 6600.00 302.00 524 .00 88.00 460.00 8.50 852.00 9274.50 
1300 572.00 8580.00 302.00 596.00 88.00 598.00 8.50 852.00 11596«50 
1500 660.00 9900.00 302.00 641.00 88.00 690.00 9.00 852.00 1314 2..00 
2000 880.00 13200.00 302.00 739.00 88.00 920.00 9.00 852.00 16990 ..00 
Table 26. Estimated capital Investment required to establish a wagon-scoop 
feeding system (Method II) 
Number Hay & grain feed bunk, 
of concrete, grinder, Silo Total 
steers Wagon8- fence, waterer (total) un loader capital 
0 $ . % 
1 131.10 687.50 818.60 
10 224.00 687.50 911.50 
15 271.89 687.50 959.39 
25 367.64 687.50 1055.14 
40 503.00 687.50 1190. 50 
50 589.00 687.50 1276.50 
70 797.00 687.50 1484.50 
80 881.00 687.50 1568.50 
100 1063.00 687.50 1750.50 
125 1341-25 715.00 2056.215 
150 1556.75 715.00 2271.75 
200 1982.60 715.00 2697.60 
300 2810.60 715.00 3525.60 
400 70.00 3661.00 715.00 4446.00 
500 70.00 4530.00 852.50 5450.50 
600 70.00 5 502.00 852.50 6224 . 50 
700 155.00 6086.00 852-50 7093.50 
800 155.00 6866.00. 852.50 7873.50 
1000 155.00 8422.50 852.50 9430.00 
1300 155.00 10744.50 852.50 11752.00 
1500 155.00 12290.00 852-50 13297.50 
2000 155.00 16138.00 852.50 17145.50 
ai\o wagon cost charged up to 400 steers. 
Table 27. Estimated total capital investment required to establish a steer 
feeding system using a self-unloading wagon (Method III) 
Number 
of 
steers 
Feed 
bunk 
Self-
unloadlng 
wagon 
Mechanical 
silo 
unloader Concrete Grinder Fence Water 
Hay 
feeder Total 
ft $ e $ $ $ $ $ S 
1 6 616 687 6 71 25 22 4 1437 
10 39 616 687 66 71 51 22 4 1555 
15 58 616 687 99 71 62 22 7 1622 
25 97 616 687 165 71 82 22 11 1751 
40 142 616 687 264 71 105 22 18 1925 
50 192 616 687 330 71 116 22 23 2057 
70 269 616 687 462 107 138 22 32 2333 
80 308 616 687 528 107 147 22 36 2451 
100 387 616 687 660 125 161 22 46 2701 
125 457 616 715 825 178 184 34 57 3065 
150 576 616 715 990 178 202 44 69 3390 
200 768 616 715 1320 200 231 44 92 3986 
300 1152 616 715 1980 200 286 66 138 5153 
400 1536 840 715 2640 255 332 66 184 6563 
500 1920 840 852 3300 302 382 88 230 7914 
600 2304 840 852 3960 302 404 88 276 9026 
700 2688 1056 852 4620 302 438 88 322 10365 
800 3072 1056 852 5280 302 468 88 368 11486 
1000 3840 1056 852 6600 302 524 88 460 13722 
1300 4992 1056 852 8580 302 596 88 598 17064 
1500 5760 1056 852 9900 302 641 88 690 19289 
2000 7680 1056 852 13200 302 739 88 920 24837 
Table 28. Estimated capital investment required to establish a mechanical feedii-t, system 
(Method IV) 
Number Mechanical Mechanical 
of Feed feed silo ' Hay 
steers bunk system Auger unloader Concrete Grinder Fence Water feeder Total 
1 2.2 4 316.25 2.75 687.50 6.60 71.00 25.60 22.00 .46 II34.40 
10 22.1(0 316.25 27.50 687.50 66.00 71.00 51.00 22.00 4.60 1268„25 
lb 33.60 316.25 41.25 687.50 99.00 71.00 61.50 22.00 6.90 1339,00 
25 56.00 316.25 68.75 687.50 165.50 71.00 82.14 22.00 11.50 1430,,, 14 
40 89.60 316.25 110.00 687.50 264.00 71.00 105.00 22.00 16.40 1683-75 
50 112.00 316.25 137.50 687.50 330:00 71.00 116.00 22.00 23.00 1815,25 
70 156.80 316.25 192.50 687.50 462.00 107.00 13b.00 22.00 32.20 2114,25 
80 179.20 316.25 220.00 687.50 52H.00 107.00 147.00 22.00 36.80 2243"75 
100 224.00 316.25 275.00 687.50 660.00 125.00 161.00 22.00 46.00 2516,75 
125 280.00 426.25 343.75 715.00 825.00 178.75 1)4.00 34.00 57.50 3044.25 
150 336.00 426.25 412.50 715.00 990.00 178.75 202.00 44.00 69.00 3373.50 
200 ItU.OO 426.25 550.00 715.00 1320.00 200.60 231.00 44.00 92.00 4026.85 
300 672.00 4'Jl.oo 825.00 715.00 1980.00 200.60 286.00 66.00 138.00 5363.60 
400 896.00 4HJL.00 1100.00 715.00 2640.00 255.00 332.00 66.00 184.00 6669,00 
5oo 1120.00 528.00 1375.00 852.50 3300.00 302.00 382.00 88.00 230.00 8177.50 
600 1344.00 528.00 1650.00 852.50 3960.00 302.00 404.00 811.00 276.00 9404.50 
700 1568.00 1045.50 1925.00 852.50 4620.00 302.00 433.00 88.00 322.00 11165 ..00 
800 1792.00 1045.00 2200.00 852.50 5280.00 302.00 468.00 88.00 368.00 12395.50 
1000 2240.00 1045.00 2750.00 852.50 6600.00 302.00 524.00 88.00 460.00 14861 ,,50 
1300 2912.00 1122.00 3575.00 852.50 8580.00 302.00 596.00 88.00 598.00 18625-50 
1500 3360.00 1122.00 4125.00 852.50 9900.00 302.00 641.00 88.00 690.00 21080„50 
2000 4480.00 1622.50 5500.00 852.50 13200.00 302.00 739.00 88.00 920.00 27704-00 
142 
Table 29 .  Annual fixed costs for 320-acre farms in the 
Clarion-Webster soil area" 
Item Annual fixed cost 
2 tractors, 3 plows $ 646.72 
2 plows, mounted 90.99 
Tandem disc, 12 ft. 87.24 
Harrow, spike tooth, %4 ft. 19.26 
Corn planter, 4 row 74.90 
Rotary hoe 51.60 
Cultivator, 4 row 126.2-3 
Stalk cutter, 6 ft. rotary 99.75 
Corn picker, b row 459.26 
Elevator, 42 ft. 99.00 
kower, 7 ft. 71.83 
Combine, 6 ft. 481.00 
2 wagons, 1 self-unloading 157.00 
RaKe, side delivery 71.50 
kanure spreader 64.80 
kanure loader 52.00 
Feed grinder 79.95 
Feedlot and equipment for 200 steers -316.97 
Total cost of hired man 3,700.00 
Total $6,750.00 
aTne fixed costs listed here ere adapted from data in 
( 2-3) and (37). Feedlot and equipment costs are adapted from 
data in Part I. 
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Table 30. Cattle feeding enterprise is (basic data for eleven systems) 
Ye 
Calves Good— Good-
Steers Heifers choice, choic 
Good- Medium- Good- long- short 
Item choice good choice fed fed 
Purchase month Nov. Sept. Nov. Nov. Nov. 
Sale month Aug. •June June Aug. Apri 
Days on farm 300 300 240 240 1H0 
Total gain 600 500 425 540 450 
Average daily gain 2.00 1.67 1.77 2.25 2.5u 
Purchase weight 450 425 425 650 650 
Purchase price 25.00 19.52 20.26 22.37 27.3' 
Sale weight 1050 925 850 1190 1025 
Sale price 25.37 23-50 25.21 26.14 24.6; 
Death loss % 3.00 3.00 3.00 1.24 1.24 
Feed fed: 
Bushels corn 49.5 2k.5 35.4 55.0 45.0 
Lbs. supplement 390 30 5 270 315 250 
Tons hay .4835 .±i885 .4000 .4500 .300C 
Tons silage iwet wt.) 2.25 1.00 2.00 2.50 1.00 
Labor hours '•3.3 8.3 7.3 7.7 5.5 
1. Protein IB.52 14.46 12.82 14. .'6 11.81 
2. Power and machinery cost, 
3.65 2.62 including equipment replacement U.63 3.07 2.20 
3. Taxes .97 • 97 .97 .97 .97 
it. Miscellaneous .25 .25 .25 .25 .25 
5. Vet. and death 5.60 5.60 5.60 4.20 4.20 
6. Hauling 12.18 10.73 9.36 13.34 12. It 
Total 42.15 35.38 32.12 36.79 32.25 
ileven systems) 
Yearling steers 
Good- Good- 2-year old steers 
Gocd- Good- choice, choice, Good- Good-
fers choice, choice, Medium, short- short- choice, choice , Medium, 
ood- long- short- short- fed, fed, long- short- short-
oice fed fed fed spring fall fed fed fed 
ov. Nov. Nov. May Feb. Sept. Oct. Sept. July 
une Aug. April Oct. June Jan. April Jan. Oct. 
hO 22*0 IbO V-0 150 150 180 150 120 
25 54o 450 400 350 350 414 350 300 
.77 2.25 2.5o 2.22 2.33 2.33 2.30 2.30 2.65 
25 650 650 65o 700 700 UOO 800 800 
3.26 22.37 27.37 21.47 22.37 22.37 24.10 24.10 20.80 
?o 1190 1025 1050 1050 1050 1214 1160 1120 
5.21 26.14 24.63 23.62 26.14 26.14 27.40 26.40 22.93 
.00 1.24 1.24 1.24 1.00 1.00 1.00 1.00 1.00 
5.4 55-0 45.0 25.0 45.0 45-0 45.0 35.0 2?. 3 
70 315 250 320 225 225 380 270 60 
lOOO .4500 .3000 .6000 .3000 .3000 .2000 .2500 .3000 
.00 2.50 1.00 3.00 
.75 .75 2.30 2.00 2.20 
.3 7.7 5.5 5.3 5.2 5.2 4.8 4.0 4.0 
2.82 14.-'6 11.57 15.20 10.68 10.66 1>.05 12.62 2.85 
.62 3.07 2.20 2.08 1.35 1.35 2.04 1.35 1.08 
?7 .97 .97 .97 .97 •97 .97 .97 .97 
>5 .25 .25 .25 .25 .25 .25 .25 .25 
,60 4.20 4.20 4.20 3.00 3.00 3.00 3.00 3.00 
,86 13.34 12.76 11. yo 13.00 13.00 13.34 13.00 13.00 
Î.12 36.79 32.25 34.50 29.25 29.25 37.65 31.39 21.15 
Table 31. 1950-60 net returns on good-choice steer calves 
Year 
Sales 
weight Price 
Total 
receipts 
Purchase 
weight Price 
Feeder 
cost 
Corn 
equiv. 
Corn 
price 
Feed 
cost 
Net8 
return 
Consumer 
price 
index 
Deflate' 
net 
return 
Lbs. A S Lbs. $ S Bu. $ $ 1947-49 
=100 
$ 
1950 1050 29.97 314.60 450 34.52 133.08 61.6 1.28 78.85 97.75 102.8 95.08 
1951 1050 35.05 376.42 450 36.42 163.89 61.6 1.58 97.33 115.20 111.0 103.76 
1952 1050 33.02 346.71 450 26.00 117.00 61.6 1.56 96.10 133.61 113.5 117.-72 
1953 1050 25.53 260.07 450 19.25 86.63 61.6 1.37 84.39 97.05 114.4 34.83 
1951 1050 24.07 252.74 450 21'. 62 97.29 61.6 1.42 87-47 67.98 114.8 59.22 
1955 1050 22.45 235.73 450 20.35 91.58 61.6 1.31 80.70 63.45 114.5 55.41 
1956 1050 25.6b 269.64 450 19.64 88.38 61.6 1.31 80.70 100.56 116.2 86.54 
1957 1050 25.87 271.64 450 26.50 119.25 61.6 1.10 67.76 84.63 120.2 70.40 
195 U 1050 26.10 274.05 450 34.69 156.11 61.6 .97 5^.75 58.19 123.5 47.11 
1959 1050 27.53 289.07 450 28.38 127.71 61.6 1.00 61.60 99.76 124.6 86.06 
I960 1050 25.16 264.18 450 27.56 124.02 61.6 .92 56.67 83.49 126.5 66.00 
aNet return represents total revenue of steer minus cost of feeder and cost of corn 
equivalent fed. 
Table 32. 1950-60 net returns on medium-good steer calves 
Year 
Sales 
weight Price 
Total 
receipts 
Purchase 
weight Price 
Feeder 
cost 
Corn 
equiv. 
Corn 
price 
Feed 
cost 
Net* 
return 
Consumer 
price 
index 
Deflated 
net 
return 
Lbs. & Lbs. v V Bu. V <. v 1947-49 
=100 
S 
19# 925 27.71 256.32 1(25 29.02 123.34 1(5.9 1.28 58.75 74.23 102.8 72.20 
1951 925 33.19 307.01 1(25 30.00 127.50 1(5.9 1.58 72.52 106.99 111.0 96.39 
1952 925 30.6b 283.1,2 1(25 21.75 92.1(1* 1(5-9 1.56 71.60 119.38 113.5 105.18 
1953 925 20.1)2 188.89 125 13.20 5b.10 1:5.9 1.37 62.88 69.91 ill,. 4 61.11 
1951 925 21.57 199.52 1(25 15.75 66.9l( 1(5.9 l./|2 65*18 67.40 114.8 58.71 
1955 925 20.38 18'..52 1(25 16.08 60. 34 1(5.9 1.31 60.131 60.05 114.5 52.44 
1956 925 19.35 17a.99 1(25 15.10 64.18 1(5.9 1.31 60.13 54.63 116.2 47.05 
1957 925 22.00 203.50 1(25 18.25 77.56 1(5.9 1.10 50.49 75.45 120.2 62.77 
1958 925 26.1(0 2I4.I1 • 20 U2B 23.98 101.92 1(5.9 .97 1(1.52 97.76 123.5 79.15 
1959 925 27.15 251. 14 1(25 23.31 99.07 1(5.9 1.00 45.90 106.17 124.6 85.21 
1960 925 21*. 31 22U.Û7 1(25 19.60 83.30 1(5.9 .92 42.23 99.34 126.5 78.52 
aNet return represents total revenue of steer minus cost of feeder and cost of corn 
equivalent fed. 
Table 33» 1950-60 net returns on good-choice heifer calves 
Year 
Sales 
weight Price 
Total 
receipts 
Purchase 
weight Price 
Feeder 
cost 
Corn 
equiv. 
Corn 
price 
Feed 
cost 
Net* 
return 
Consumer 
price 
index 
Deflated 
net 
return 
Lbs. 0 Sr Lbs. § * Bu. V V V 1947-49 
=100 
V 
1950 850 29.0% 246.93 425 29.00 123.25 46.1 1.28 59.01 64.67 102.8 62.90 
1951 850 34.97 297.25 425 32.75 139.19 46.1 1.58 72.84 85.22 lll.O 76.77 
1952 850 32.88 279.W 425 22.75 96.69 46.1 1.56 71.92 110.'i? 113.5 97.66 
1953 850 21.57 183.35 425 16.25 69.06 46.1 1.37 63.16 51.13 114.4 44.6S-" 
1951 850 22.48 191.08 425 17.38 73.87 46.1 1.42 65*46 51.75 114.8 45.0? 
1955 850 21.88 185.98 425 16.75 71.19 46.1 1.31 60.39 54.40 114.5 47.51 
1956 850 20.00 170.00 425 17.00 72.25 46.1 1.31 60.39 37.36 116.2 32.15 
1957 850 23.21 197.29 425 22.00 93.50 46.1 1.10 50.71 53.08 120.2 44.15 
195U 850 27.18 231.03 425 27.50 116.8' 46.1 .97 44.72 69.43 123.5 56.21 
1959 850 28.00 238.00 425 24.29 103.23 46.1 1.00 46.10 88.67 124.6 71.16 
I960 850 25.62 217.77 425 23.14 98.35 46.1 .92 42.41 77.01 126.5 60.87 
aNet return represents total revenue of steer minus cost of feeder and cost of corn 
equivalent fed. 
Table 34. 1950-60 net returns on good-choice yearling steers 
Year 
Sales 
weight Price 
Total 
receipts 
Purchase 
weight Price 
Feeder 
cost 
Corn 
equiv. 
Corn 
price 
Feed 
cost 
Net8 
return 
Consumer 
price 
index 
Deflated 
net 
return 
Lbs. Sr V Lbs. *-'r Sr Bu. V ïr 1947-49 
=100 
S 
1950 1200 29.97 359.64 650 32.00 208.00 67.4 1.28 86.27 65.37 102.8 63.58 
1951 1200 35.05 430.20 650 36.00 234.00 67.4 1.58 106.49 89.71 111.0 80.81 
1952 1200 33.02 396.24 650 25.90 168.35 67.4 1.56 105.14 122.75 113-5 108.lu 
1953 1200 25.53 306.36 650 20.25 131.63 67.4 1.37 92.34 82.39 114.4 72.01 
1951 1200 24.07 26b.84 650 22.00 143.00 67.4 1.42 95.71 50.13 114.8 43.65 
1955 1200 22.45 26%.40 050 19.50 126.75 67.4 1.31 88.29 54.36 114.5 47.47 
1956 1200 25.6% 300.16 650 IB. 62 121.03 67.4 1.31 8b.29 98.84 116.2 85.06 
1957 1200 25.07 310.44 650 23.37 151.91 67.4 1.10 74.14 84.39 120.2 70.20 
195% 1200 26.10 313.20 650 29.06 188.by 67.4 .97 53.7:) 70.53 123.5 57.10 
1959 1200 27.53 330.36 650 27.99 181.94 67.4 1.00 67.40 81.02 124.6 65.02 
1960 1200 25.16 301.92 650 25.28 164.32 67.4 .92 62.01 75.59 126.5 59.75 
aNet return represents total revenue of steer minus cost of feeder and cost of corn 
equivalent fed. 
Table 35» 1950-60 net returns on, good-choice short-fed yearling steers 
Year 
Sales 
weight Price 
Total 
receipts 
Purchase 
weight Price 
Feeder 
coat 
Corn 
equiv. 
Corn 
price 
Feed 
cost 
Net* 
return 
Consumer 
price 
index 
Deflated 
net 
return 
Lbs. 'IK 'n Lbs. V Bu. V V £ 1947-49 
=100 
V 
1950 1100 27.66 304.26 650 32.00 200.00 45.4 1.28 50.11 33.15 102.0 37.11 
1951 1100 36.93 406.23 650 36.00 234.00 45 « 4 1.5b 71.73 100.50 111.0 90.54 
1952 1100 34.93 304.23 650 25.90 16».35 45.4 1.56 70.82 145.06 113.5 127.80 
1953 1100 22.22 244.42 650 20.25 131.63 45-4 1.37 62.20 50.59 114.4 44.22 
1954 1100 24-71 271.81 650 22.00 143.00 45.4 1.42 64.47 64.34 114.8 56.01. 
1955 1100 24.74 272.14 65u 19.50 126.75 45.4 1.31 59.47 150.26 114.5 131.23 
1956 1100 20.51 225.61 650 10.62 121.03 45.4 1.31 59.47 45.11 116.2 38.02 
1957 1100 23.26 255.b6 650 23-37 151.91 45.4 1.10 49.94 54.01 120.2 44.93 
1956 1100 29.45 323.95 650 29.06 100.89 45.4 .97 44.04 91.02 123.5 73.70 
1959 1100 30.27 332.97 650 27.99 131.94 45.4 1.00 45.4u 105.63 124.6 84.77 
I960 1100 27.7b 305.50 650 25.2 j 16 W 2 45.4 .92 41.77 99.49 126.5 70.64 
aNet return represents total revenue of steer minus cost of feeder and cost of corn 
equivalent fed. 
Table 36. 1950-60 net returns on medium, short-fed, yearling steers 
Year 
ual.,'3 
weight Price 
Total 
receipts 
T>u.i'chasc 
weight Price 
-X 3:lev 
cost 
>,rn -vcrr 
equiv. price 
Jjecl 
COL't 
Neta 
return 
Consumer 
price 
index 
Deflated 
net 
return 
Lbs. sP Lbs. V Bu. V 1947-49 
= 100 
. S 
1950 10>0 29.75 312.33 650 24.62 160.03 41.Od 1.23 52.50 99.77 102.3 97.05 
1951 1050 33.05 347.03 650 29.75 193.38 41.00 1.53 04.91 30.74 111.0 79.94 
1952 1050 2'!.5': 300.09 650 31.45 204.43 41.00 1.56 64.00 31.50 113.5 27.82 
1953 1050 '41.6/1 227.22 650 20.63 134.42 111. 03 1.37 56.20 36.52 114.4 32.92 
1951 1050 22.69 233.25 650 17.55 114.03 ill. 03 1.42 50.33 65.04 114.0 57.37 
1955 1050 20.72 217.56 650 17.25 112.13 41.08 1.31 53.31 51.62 114.5 45.03 
1956 1050 21.91 230.06 650 15. ou 102.70 41.03 1.31 53.31 73.55 116.2 63.2jf 
1957 1050 22.53 236.57 650 10.00 117-00 41.00 1.10 45.19 74.33 120.2 61.83 
195 M 1050 25.60 263.30 650 24.31 153.02 41.03 .97 39.05 70.93 123.5 57.43 
1959 1050 25.00 271.74 650 20.3% 171.47 41.00 1.00 41.00 59.19 124.6 47.50 
I960 1050 23.72 249.06 650 24.33 161.40 41.03 .92 37.79 49.37 126.5 39.42 
aNe.t return represents total revenue of steer minus cost of feeder and cost of corn 
equivalent fed. 
Table 37» 1950-00 net returns on good-choice, short-fed, yearling steers, spring 
Year 
Sales 
weight Price 
Total 
receipts 
Purchase 
weight Price 
Feeder 
cost 
Corn 
equiv. 
Corn 
price 
Feed 
cost 
Net8 
• return 
Consumer 
price 
index 
Deflated 
net 
re turn 
Lbs. V Lbs. V V Bu. V V Sr 1947-49 
=100 
1r 
1950 1100 27.66 304.26 700 26.25 183.75 49.0 1.28 62.72 57.79 102.8 56.21 
1951 1100 36.93 UOb.23 7UU 37.07 259.49 49.0 1.58 77.42 69.32 111.0 62.45 
1952 1100 34.93 384.23 700 35.00 245.00 49.0 1.56 76.44 62.79 113.5 55.32 
1953 1100 24.22 266.42 700 24.07 160.49 49.0 1.37 67.13 30.80 114.4 26.92 
1951 110U 24.71 271.81 70U 21.50 150.50 49.0 1.42 69.58 51.73 114. 45.06 
1955 1100 24.74 272.14 700 22.55 157.85 49.0 1.31 64.19 50.10 114.5 43.75 
1956 1100 20.51 225.61 700 18.16 127.12 49.0 1.31 64.19 34.30 116.2 29.51 
1957 1100 23.26 255-86 700 18.61 130.27 49.0 1.10 53.90 71.69 120.2 59.64 
1950 1100 29.45 323.95 700 26.96 188.72 49.0 .97 47.53 87.70 123.5 71.01 
1959 1100 30.27 332.97 700 30.78 215.46 49.0 1.00 49.00 68.51 124.6 54.93 
1960 110U 27.73 305.58 700 26.94 188.58 49.0 .92 45.08 71.92 126.5 56.85 
aNet return represents total revenue of steer minus cost of feeder and cost of corn 
equivalent fed. 
Table 38. 195o-tiO net returns on good-choice, short-fed, yearling steers, fall 
Year 
Sales 
weight Price 
Total 
receipts 
Purchase 
weight Price 
Feeder 
cost 
Corn 
equiv. 
Corn 
price 
Feed 
cost 
Net3 
return 
Consumer 
price 
index 
Deflated 
net 
return 
Lbs. •ii1 V Lbs. Si Bu. V Sr 1947-49 
=100 
V 
1950 1050 28.14 295.47 700 31.00 217.00 48.92 1.28 62.62 15.85 102.8 15.41 
1951 103'0 2U.77 . 365.09 700 37.62 263.34 48.92 1.58 77.29 24.46 111.0 22.03 
1952 1050 34.82 365.61 700 2o.5o 199.50 48.92 1.56 76.32 89.79 II3.5 79.11 
1953 1050 27.39 287.60 700 18.73 131.11 48.92 1.37 67.02 89.47 114.4 78.20 
195k 1050 24.6b 259.14 700 21.00 147.00 48.92 1.42 69.47 42.67 114.8 37.16 
1955 1050 27.01 283.61 700 20.34 142.38 43.92 1.31 64.09 77.14 lia. 5 67.37 
1956 1050 20.07 210.74 700 19.62 137.34 48.92 1.31 64.09 9.31 116.2 8.01 
1957 1050 21.27 223.34 700 23.50 I04.50 4- .92 1.10 53. 1 5.03 120.2 4.1b 
195') 1050 26.79 281.30 700 23.9b 167.86 48.92 .97 47.45 65.99 123.5 53.43 
1959 • 1050 28.15 295.5b 700 29.4?  206.36 48.92 1.00 48.92 4.03 124.6 3.23 
I960 1050 26.39 277.10 700 24.30 170.10 4H.92 .92 45.01 61.99 126.5 49.00 
aNet return represents total revenue of steer minus cost of feeder and cost of corn 
equivalent fed. 
